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Chanute,  Vice-President.     IX,  217. 
Presidential  Address  at  the  Thirteenth    Annual    Convention    of    the 

Society,  at  Montreal,  June   15th,  1881.     James  Bicheno  Francis. 

X,  187. 


ADDRESSES— (Continued). 

Presidential    Address   at   the  Annual   Convention   of  the  Society,  at 

Washington,  D.  C,  May  16th,  1882.     Ashbel  Welch.     XI,  153. 
Presidential  Address  at  the  Annual  Convention,  at  Buffalo,  N.  Y.,  June 

10th,  1884.     D.  J.  Whittemore.     XIII,  159. 
Presidential  Address  at  the  Annual  Convention,  at  Deer  Park,  Md., 

June  24th,  1885.     Frederic  Graff.     XIV,  227. 
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"  The  Re-enforcement  of  the  —  and  Renewal  of  the  Suspended  Super- 
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Croton  Aqueduct.     VI,  54  (1877). 

Flow  of  water  in  Sudbury  Aqueduct.     XXXV,  241  (1896). 

"  Notes  and  Suggestions  on  the  Croton  Water-Works  and  Supply  for 
the  Future."  Benjamin  S.  Church.  V,  107  (1876).  Discussion, 
V,  254;  VI,  68  (1877). 

"  Tunnel  Surveving  on  Division  No.  6,  New  Croton  Aqueduct." 
F.  W.  Watkins.     (With  Discussion.)     XXIII,  17  (1890). 
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"  A  Description  of  the  Proposed  Plan  for  Erecting  the  Superstructure 
of  the  Illinois  and  St.  Louis  Bridge."  Walter  Katte.  II,  135 
(i873). 

"  Arched  Beams."     Casimir  Constable.     I,  375  (1872). 

"  Arching  Bergen  Tunnel  on  Erie  Railroad."  John  Houston.*'  I,  75 
(1872). 

"  Brick  —  for  Large  Sewers."  R.  Hering.  VII,  252  (1878).  Discus- 
sion, VII,  258. 

"  Comparison  of  Weights  of  a  Three-Hinged  and  a  Two-Hinged 
Spandrel-Braced  Parabolic  Arch."  C.  W.  Hudson.  (With  Dis- 
cussion.)    XLIII,  20  (1900). 

"  Fall  of  the  Western  Arched  Approach  to  South  Street  Bridge,  Phila- 
delphia, Pa."     D.  McN.   Stauffer.     VII,  264  (1878).     Discussion, 
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ARCHES— I  Continued). 

"  Notes  on  the  Erection  of  the  Illinois  and  St.  Louis  Bridge."  Theo- 
dore Cooper.     Ill,  239  (1874).     Discussion,  IV,  205  (1875). 

"  On  Skew  Bridges,  and  on  the  Construction  of  Falls  Skew  Bridge  over 
the  Schuylkill,  near  Philadelphia."  J.  Dutton  Steele.  I,  209 
(1872). 

"  On  the  Designing  and  Erection  of  the  Oakley  Arch.  A  Full  Cen- 
tered Oblique  Construction  of  Extreme  Skew,  to  Carry  a  Railway 
Embankment  over  Another  Double  Track  Railway."  J.  Foster 
Crowell.     (With  Discussion.)     XXIII,  155  (1890). 

Origin  of  the  arch.     XXIV,  322  (1891). 

"  Remarks  on  the  Causes  of  Fall  of  the  Western  Arched  Approach  to 
the  South  Street  Bridge,  Philadelphia."  (Discussion  on  Paper 
No.  171,  Vol.  VII,  p.  264.)     J.  G.  Barnard.     IX,  319  (1880). 

"Some  Observations  on  Trusses  and  Trussed  — ."  T.  Willis  Pratt. 
I,  346  (1872). 

Tests  of  floor  —  .     XXXIV,  521  (1895). 

"  The  Groined  Arch  as  a  Covering  for  Reservoirs  and  Sand  Filters: 
Its  Strength  and  Volume."  Leonard  Metcalf.  (With  Discus- 
sion.)    XLIII,  11  (1900). 

"  The  Niagara  Railway  Arch."  R.  S.  Buck.  (With  Discussion.)  XL, 
125(1898). 

"The  Stability  of  Loaded  Masonry  —  ."  Arthur  S.  C.  Wiirtele. 
(With  Discussion.)     XXIII,  1  (1800). 

"Three-Hinged  Masonry  — ;  Long  Spans  Especially  Considered." 
David  A.  Molitor.     (With  Discussion.)     XL,  31  (1898). 

"  Upright  Arched  Bridges."  James  B.  Eads.  Ill,  195(1874).  Dis- 
cussion, III,  215,  285,  319;  IV,  81,  162,  177,  201  (1875). 

See  also  BRIDGES. 
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"  Experiments  on  the  Front  or  Shield  of  the  Experimental  Casemate 
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ASPHALT. 

"  —  and  —  Pavements."  George  W.  Tillson.  (With  Discussion.) 
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Note  on  the  nomenclature  of  bitumens.     VIII,  361  (1879). 

"  Street  Grades  and  Cross-Sections  in  —  and  Cement."     Robert  P. 

Woods.     (With  Discussion.)     XLII,  1  (1899). 
"  The  Use  of  Asohaltum  for  Reservoir  Linings."     James  D.  Schuyler. 

XXVII,  629'(i892).     Discussion,  XXVIII,  130  (1893). 
"The  Use  of  Asphaltum  in   Building  Sea  Walls."     W.  C.  Ambrose. 

(With  Discussion.)     XXIV,  223  (1891). 
"Water-Proof  Coverings."     F.  Collingwood.     IX,  348  (1880). 
ASPHALT  BLOCKS. 

—  used  in  pavements.     XXXVIII,  231  (1897). 
ASPHALTIC  CEMENT. 

—  used  in  paving.     XXXVIII,  227  (1897). 
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lv, ,n.  e  of  special  —  in  fifty  cities.     XXXVIII.  342  (1897). 

"Theon    and    Practice  ol  Special  —  ."    J.  L  Van  Ornum.    (With 
Discussion.)     XXXVIII,  336(1897). 
ATMOSPHERE. 

•  The  ( lause  ol  Rain  and  the  Structure  of  the  —  ."    Franz  A.  Velschow. 

XXIII,  J03  (1890). 
AVERAGING  MACHINE. 

"Averaging  Machine."     W.  s.  Auchincloss.    XI,  121  11882). 
"Exponent  of  the  Principle  of  Moments.'      W.  S.  Auchincloss.     X, 
135    1881). 
BACKWATER. 

••___  in  Streams  as  Produced  l>\    Dams.       De  VolsonWood.    iWith 
1.1     II.  255    1 
On  the  Determination  of  the  Flood  Discharge  of  Rivers  and  ol 
_(  itracttons."     William  R.  Hutton.     (With   Dis- 

cussion.)     XI,  2  11  I  lS82). 
BACTERIA. 

"  —  and  ( Kher  <  Organisms  in  Water."     John  W.  Hill.     (With  Discus- 
sion.      XXXIII,  423  (1895). 
BARGES. 

"Sere*    Steamship  and  Tow  i  n  the  Northwestern 

Lai  America."    Joseph    R.Oldham.    (With    Discussion.) 

XXV.373    '*9i)- 
BAROMETERS. 

•  I  he    Aneroid    Barometer  and    its    Use    in    Estimating   Altitudes." 

Theo.  G.  Ellis.     I.  277  UN- 
BARS. 

•Some    Recent    Experiments    with    Dynamite   on   an   Ocean   Bar." 

« ».  M.  Carter.     (With  Discussion.)  '  XXV,  442  (1891). 
"The    Causes    of    the  Formation   of  —at   the  Mouths  of   Rivers,  as 

Shown  in  an  Examination  of  the  Connecticut  River."     Theodore 

G.ElUs.     11.313(1873). 
"The  Reaction  Breakwater  as  Applied  to  the  Improvement  of  Ocean 

—  ."     Lewis  M.   Haupt     XI. II.  485     18991.     Discussion.  X  LI  I. 
501  ;  XLII1,  93  (1900). 
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I  Fse  of  long  steel  tapes  for  measuring — .     XXX.  81  11893). 
BEAMS. 

•  A  Simple  Diagram.  Giving,  by  Inspection,  the  Dimension  of  Wooden 

—  for  a  Given  Span  and  Load."     J.  M.  Michaelson.      XXV,  231 
(1891). 

'Arched  —  ."     Casimir  Constable.      I.  375  (l8j 

"  Experiments  on  the  Deflection  of  Continuous  —  ,  Supported  at  Equi- 
distant Points."     James  B.  Francis.     II,  117  1 1873). 

"  Flexure  and  Transverse  Resistance  of —  ."  Chas.  E.  Emery.  VIII, 
149  (18791.     Discussion,  IX,  353  (1880). 

"Pine  Stringers  and  Floor  —  for  Bridges."  Onward  Bates.  (With 
Discussion.)     XXIII,  261  (1890). 


BEAMS— [Continued). 

"  Resistance  of  —  to  Flexure."     John   G.  Barnard.      Ill,  123  (1874). 

Discussion,  III,  127;  IV,  277  (1875). 
Strength  of  —  ,  and  position  of  neutral  axis.     Ill,  33  (1874). 
"  Test  of  a  Wrought-lron  Double  Track  Floor  Beam."      Alfred  P. 

Boiler.     (With  Discussion.)     XVIII,  119  (1888). 
"  The  Strength  and  Elasticity  of  Structural  Steel,  and  its  Efficiency  in 

the  Form  of  —  and   Struts."     James  Christie.     XIII,  253  (1884). 

Discussion,  XIII,  267. 

"  The  Transverse  Strength  of  —  as  a  Direct  Function  of  the  Tensile 
and  Crushing  Stresses  of  Material."  M.  Lewinson.  (With  Dis- 
cussion.)    XXXV,  484  (1896). 

Transverse  resilience  of  —  .     XXII,  106  (1890). 
BENCH-MARKS. 

"  Experiments  on  the  Stability  of  —  ."  George  W.  Cooley.  (With 
Discussion.)     XX,  73  (1889). 

BETON. 

See  CONCRETE. 
BISULPHIDE  OF  CARBON. 

"Triple  Thermic  Motor:  Description,  Operation  and  Results  of  a 
Single  Expansion,  Non-Condensing  Steam  Engine,  Supplemented 
by  the  Evaporation  of  the  —  and  Expansion  of  its  Vapor,  at 
Brush  Electric  Light  Company,  Cleveland,  Ohio."  Charles  H. 
Haswell.     XVII,  193  (1887). 
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See  ASPHALT. 
BLAST  FURNACE  WOOL. 

"An    Accident   to    Steam    Pipes     Arising    from     the    Use  of — ." 

T.  Egleston.     (With  Discussion.)     XII,  253  (1883). 
BLAST  FURNACES. 

"  The  Manufacture  of  Pig-Iron."     E.  N.  K.  Talcott.     I,  191  (1872). 
BLASTING. 

—  on  Panama  Canal.     XIX,  288  (1888). 

"  —  with  Nitro-Glycerine."     Edward  P.  North.     I,  13  (1872). 

"  Dimension     Stone     Quarrying  :     The  —  Process."       William    L. 

Saunders.     (With  Discussion.)     XXV,  501  (1891). 
"  Electric  Rock  —  :    The  American  Method."     William  L.  Saunders. 

XXVII,  529  (1892).     Discussion,  XXVIII,  144  (1893). 
"  Nitro-Glycerin  :  Its  Manufacture  and  Use."     Stephen  Chester.     I, 

117  (1872). 
"On — .     Memoranda  of  Two  Blasts  Fired  April,  1869,  on  the  Union 

Pacific  Railroad."     E.  P.  North.     I,  214  (1872). 
"  On  Igniting  Blasts  by  Means  of  Electricity."     Julius  H.  Striedinger. 

VII,  1  (1878). 
"  On  the  Simultaneous  Ignition  of  Thousands  of  Mines,  and  the  Most 

Advantageous  Grouping  of  Fuses."     Julius  H.  Striedinger.     VI, 

177  (1877)- 


BLASTING— {Continued). 

"  Removal   of   Rock   40  Ft.   below  Surface  of  Water,  North  River, 

N.    Y."     John    A.    Bensel.     (With     Discussion.)      XXXII,    231 

(1894). 
"  Submarine  —  ."     F.  Collingwood.     I,  216  (1872). 

BOILER-PLATE. 

"  Experiments  on  the  Tensile  Strength  of  Bar-Iron  and  —  ."  C.  B. 
Richards.     (With  Discussion.)     II,  339  (1873). 

BOILERS. 

"  Connected-Arc  Marine  —  ,  a  Demonstration  of  the  Principles  of 
their  Construction."  Charles  E.  Emery.  VI,  169  (1877).  Dis- 
cussion, VI,  294. 

"  Efficiency  of  Furnaces  Burning  Wet  Fuel,  as  Determined  by  Ex- 
periments on  a  Large  Scale."  R.  H.  Thurston.  Ill,  290  (18741. 
Discussion,  III,  316,  334;  IV,  88  (1875). 

"  On  the  Use  of  a  Surface  Condenser  in  Connection  with  a  Set  of 
Blast  Furnace  —  ,  at  the  Franklin  Iron  Works,  Oneida  Co., 
N.  Y."     W.  B.  Cogswell.      II,  41  (1873). 

BORINGS. 

"  Apparatus   for  Obtaining  —  by  Direct  Pressure."     Theodore  Allen. 

(With  Discussion.)     II,  33  (1873). 
"  —  in   Broadwav,  New    York."     William    Barclay    Parsons.     (With 

Discussion.)     XXVIII,  13  (1893). 

BRAKES. 

"  Power  —  for  Freight  Trains."    William  P.  Shinn.     XIV.  405  (1885). 

BREAKWATERS. 

"  The  Reaction  Breakwater  as  Applied  to  the  Improvement  of  Ocean 
Bars."     Lewis  M.  Haupt.     XLII,  485  (1899).     Discussion,  XLII, 
501;  XLIII,  93  (1900). 
See  also  JETTIES. 

BRICK. 

" — Manufacture  and  — Pavement."  F.  A.  Calkins.  (With  Dis- 
cussion.)    XXVI,  363  (1892). 

"  —  Manufacture  near  Chicago."  D.  V.  Purington.  XVIII,  291 
(1888). 

"Experiments  for  Making  —  Masonry  Impervious  to  Water,  Tried  on 
the  Walls  of  the  Back  Bays  of  the  Gate-Houses  of  the  New 
Croton  Reservoir  in  New  York,  and  on  the  —  Arch  of  High 
Bridge,  in  1863."     William  L.  Dearborn.     I,  203  (1872). 

Manufacture  of  —  .     (Discussion.)     XVIII,  304  (1888). 

"  Note  on  —  Making  in  Sinaloa,  Mexico."  Fran.  Sosa  y  Avela. 
XVIII,  303(1888). 

"  Notes  on  the.  Resistance  of  Bricks  to  a  Crushing  Force."  George  S. 
Greene,  Jr.     II,  185  (1873). 

"  Slate  Bricks."     Jose  R.  Villalon.     XVIII,  297  (1888). 

Tests  of  vitrified  paving—  .     XXXIX,  237  (1 898.1. 

"The  —  Industry  about  New  York  City."     Calvin  Tomkins.     XVIII, 
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B  R I C  K— ( Continued) . 

"  The  Manufacture  and  Use  of  Paving  —  ."  Daniel  W.  Mead. 
XXIX,  653  (1893).     Discussion,  XXX,  585  (1893). 

BRIDGE  IRONS. 

"Tests  of  —  ."  J.  Dutton  Steel.  (With  Discussion.)  II,  223  (1873). 
BRIDGE  PINS. 

"  Approximate  Determination  of  Stresses  in  the  Eye-Bar  Head." 
William  H.  Burr.  VI,  127  (1877).  Discussion,  VI,  263;  VII, 
189  (1878). 

"Proportions  of  Eye-Bar  Heads  and  Pins,  as  Determined  by  Experi- 
ment." (Discussion  on  Paper  No.  140,  Vol.  VI,  p.  127.)  C.  Shaler 
Smith.     VI,  263  (1877). 

Specification  for  —  .     XXXVI,  106  (1896). 

"  The  Condition  of  Steel  in  —  ."  A.  C.  Cunningham.  (With  Dis- 
cussion.)    XXXVI,  91  (1896). 

BRIDGES. 

"  A  Description  of  the  Proposed  Plan  for  Erecting  the  Superstructure 

of  the   Illinois  and  St.   Louis  Bridge."     Walter    Katte.     II,   135 

(1873). 
"A  Direct  Method  of  Spacing  Rivets  and  Finding  the  Position,  etc., 

of  Stiffeners  in  Plate  Girders."     E.  Schmitt.     (With  Discussion.) 

XLV,  550  (1901). 
"  A  New  Graphical  Solution  of  the  Problem,  What  Position  a  Train 

of  Concentrated  Loads  must  have  in  order  to  cause  the  Greatest 

Stress  in  any  Given  Part  of  a  Bridge  Truss  or  Girder."     Henry  T. 

Eddy.     XXII,  259  (1890). 
"American   Railroad  — ."     Theodore  Cooper.     XXI,  1  (1889).     Dis- 
cussion, XXI,  566. 
"An    Account  of  the   Erection    of  a  Bridge   over,  the  Danube,  near 

Vienna."     W.  Howard  White.     II,  291  (1873). 
"  An    Account    of    the   Erection   of    a   Draw-Bridge   without    False 

Works."     C.  S.  Maurice.     II,  330  (1873). 
"  An  Examination  into  the  Method  of  Determining  Wind  Pressures." 

F.  Collingwood.     (With  Discussion.)     X,  172  (1881). 
"  Application  of  the  Theory   of  Continuous  Girders  to  Economy  in 

Bridge  Building."     Charles  Bender.     V,  147  (1876).     Discussion, 

V,  219. 
"  Arched  Beams."     Casimir  Constable.     I,  375  (1872). 
Bibliography    relating  to    continuous   girders,    1 854-1 874.     Ill,    446 

(1874). 
—  at  Paris  Exposition  of  1900.     XLI,  300  (1899). 
"  Bridging  Canons  Lengthwise."     Howard  V.  Hinckley.     XXVI,  521 

(1892). 
"  Central  Avenue  Bridge,  at  Newark,  New  Jersey."     Alfred  P.  Boiler. 

II.  379  (1873). 
"  Combination    Bridge    Building   on   the    Pacific    Coast."     Alfred  D. 

Ottewell.     XXVII,  466  (1892).     Discussion,  XXVIII,  43  (1893). 
Combination  —  .     XXI,  18  (1889). 

"Comparison  of  Modern  Engine  Loading,  with  Standard  Specifica- 
tions for  Spans  from    10  to   200  Feet."     C.  D.  Purdon.     XXIX, 

426  (1893).     Discussion,  XXX,  515  (1893). 
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BRIDGES— {Continued). 

"  Comparison  of  Weights  of  a  Three-Hinged  and  a  Two-Hinged 
Spandrel-Braced  Parabolic  Arch."  C.  W.  Hudson.  (With  Dis- 
cussion.)    XLIII,  20  (1900). 

"  Description  of  a  Combined  Triangular  and  Suspension  Bridge  Truss, 
and  Comparison  of  its  Cost  with  that  of  the  Warren,  Pratt. 
Whipple  and  Howe  Trusses."  Edwin  Thacher.  XIII,  123 
(1884). 

"  Description  of  Guard  Gates  at  the  Point  Street  Bridge  at  Providence. 
R.  I."     William  D.  Bullock.     XX,  78  (1889). 

"Description  of  the  New  WTrought-Iron  Bridge  at  Bridgeport,  Ct." 
Alfred  P.  Boiler.     I,  317  (1872). 

"  Determination  of  the  Stresses  in  Elastic  Systems  by  the  Method  of 
Least  Work."  William  Cain.  (With  Discussion.)  XXIV,  265 
(1891). 

"Draw-Spans  and  their  Turn-Tables."  C.  Shaler  Smith.  Ill,  129 
(1874).     Discussion,  III,  139;  IV,  203  (1875). 

Early  American  iron  railroad  —  .     XXI,  11  (18B9). 

Early  American  wooden  railroad  —  .     XXI,  2  (1889). 

Early  bridge  engineering.     XXIV,  360  (1891). 

"Erection  of  the  Verrugas  Bridge."  L.  Lefferts  Buck.  V,  103  (1876). 
Discussion,  V,  240. 

Expansion  and  contraction  in  spans  of  Kentucky  and  Indiana  Bridge. 
XVII,  125  (1887). 

"  Experimental  Determination  of  the  Rolling  Friction  in  Operating  the 
Draw  of  the  Thames  River  Bridge,  together  with  Method  for 
Determining  Power  to  Operate  Draw-Bridges."  Alfred  P.  Boiler, 
Jr.,  and  H.  J.  Schumacher.  (With  Discussion.)  XXV,  638 
(1891). 

"  Experimental  Strains  upon  a  Bowstring  Trussed  Girder."  Theo.  G. 
Ellis.     II,  107  (1873). 

"  Fall  of  the  Western  Arched  Approach  to  South  Street  Bridge, 
Philadelphia,  Pa."  D.  McN.  Stauffer.  VII,  264  (1878).  Discus- 
sion, IX,  319  (1880). 

"  Formulas  for  the  Weights  of  —  ."  A.  J.  Du  Bois.  First  Paper, 
XVI,  191  (1887);  Discussion,  XVI,  218,  257;  Supplementary 
Paper,  XVIII,  179  (1888). 

"  Formulas  for  the  Weights  of  Iron  and  Steel  Railway  —  under  Stand- 
ard Specifications."  George  H.  Pegram.  (With  Discussion.) 
XV,  85  (1886). 

"  General  Criterion  for  Position  of  Loads  Causing  Maximum  Stress  in 
Any  Member  of  a  Bridge  Truss."  L.  M.  Hoskins.  (With  Dis- 
cussion.)    XLII,  240  (1899). 

"General  Suggestions  as  to  the  Conditions  Proper  to  be  Required  in 
Ordinary  Iron  Highway  Bridge  Construction."  .J.  A.  L.  Waddell. 
XII,  459  (1883). 

Harlem  River  End-Lift  Bridge.     XXXIII,  37  (1895). 

"  Harper's  Ferry  Improvement."  William  Lee  Sisson.  XXXII,  351 
(1894). 

"  Highway  —  ."  James  Owen.  (With  Discussion.)  XI,  277  (1882). 
"Historical  Sketch  of  the  Successive  Improvements  in  Suspension  — 
to  the  Present  Time."     Charles  Bender.     I,  27  (1872). 
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BRIDGES— {Continued). 

Injury  to  St.  Louis  Bridge  by  tornado.     XXXVII,  229  (1897). 

"  Inspection  and  Maintenance  of  Railway  Structures."  A  Discussion. 
John  A.  Wilson,  Willard  S.  Pope,  George  H.  Pegram,  G.  Bous- 
caren,  W.  S.  Lincoln,  Joseph  M.  Wilson,  James  G.  Dagron,  J.  A. 
L.  Waddell,  Edward  S.  Philbrick,  A.  Bryson,  Robert  A.  Shailer, 
W.  A.  Haven,  John  M.  Goodwin,  Albert  Lucius,  E.  P.  Dawley, 
C.  A.  Marshall,  D.  J.  Whittemore,  Theodore  Cooper,  H.  Stanley 
Goodwin,  A.  M.Wellington,  Percival  Roberts,  Jr.,  C.  C.  Schneider, 
C.  Frank  Allen,  John  Bogart,  Frederic  Graff,  Robert  I.  Sloan,  J. 
Foster  Flagg,  J.  J.  R.  Croes,  William  Kent,  Robert  Moore  and 
William  J.  McAlpine.     XVII,  259  (1887). 

"  Inspectors  and  Bridge  Work."  Samuel  Tobias  Wagner.  (With 
Discussion.)     XVII,  318  (1887). 

"  Insufficient  Provision  for  Counterstresses  in  Railroad  —  ."  Henry 
S.  Prichard.     (With  Discussion.)     XLII,  547  (1899). 

Intensities  of  working  stresses.     XXVI.  98  (1892). 

"Loads  and  Strains  of  —  ."  John  Griffen  and  Thomas  C.  Clarke. 
II,  93  (1873). 

Mattress  pier  protection  at  Memphis  Bridge.     XXXV,  230  (1896). 

"  Mexican  Bridge  Construction."     J.  Foster  Flagg.     XV,  345  (1886). 

"New  Transfer  Bridge,  Harsimus  Cove,  Jersey  City,  N.  J."  J.  A. 
Bensel.     (With  Discussion.)     XIX,  309  (1888). 

Niagara  Suspension  Bridge,  History  of.     XL,  125  (1898). 

"Notes  on  Early  Practice  in  Bridge  Building."  George  E.  Gray. 
(With  Discussion.)     XXXVII,  1  (1897). 

"  Notes  on  the  Erection  of  the  Illinois  and  St.  Louis  Bridge."  Theo- 
dore Cooper.     Ill,  239  (1874).     Discussion,  IV,  205  (1875). 

"  Notes  on  the  Masonry  of  the  East  River  Bridge."  Francis  Colling- 
wood.     VI,  7  (1877). 

"Observations  on  the  Forth  Bridge."  Charles  E.Emery.  (With 
Discussion.)     XXII,  409  (1890). 

"  On  a  New  Method  of  Detecting  Overstrain  in  Iron  and  Other  Metals, 
and  on  its  Application  in  the  Investigation  of  the  Causes  of  Acci- 
dents   to  —  and    Other   Constructions."     Robert    H.    Thurston. 

vii,  53(1878). 

"  On  an  Economical  and  Efficient  Railroad  Bridge  Floor."  W.  Howard 
White.     XII,  451    (1883). 

"  On  Skew  —  ,  and  on  the  Construction  of  Falls  Skew  Bridge  over  the 
SchuylkiH,  near  Philadelphia."     J.  Dutton  Steele.     1,209(1872). 

'•  On  Specifications  for  Strength  of  Iron  —  ."  Joseph  M.  Wilson. 
XV,  389  (1886).     Discussion,  XV,  415;  XVI,  33  (1887). 

"  On  the  Calculation  of  the  Stresses  in  —  for  the  Actual  Concentrated 
Loads."     George  Fillmore  Swain.     XVII,  21  (1887). 

"On  the  Care  and  Maintenance  of  Iron  —  ."  Henry  D.  Blunden. 
(With  Discussion.)     XI,  418  (1882). 

"  On  the  Designing  and  Erection  of  the  Oakley  Arch.  A  Full  Cen- 
tered Oblique  Construction  of  Extreme  Skew,  to  Carry  a  Railway 
Embankment  over  Another  Double  Track  Railway."  J.  Foster 
Crowell.     (With  Discussion.)     XXIII,  1  55  (1890). 
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BRIDGES-  {Con/ in  tied). 

"  On  the  Mode  of  Underpinning  Adopted  for  the  Croton  Lake  Bridge, 
N.  Y.  C.  &  N.  R.  R.,  during  the  Repairs  to  the  Masonry  Piers.-' 
Alfred  P.  Boiler.     XI,  150  (1882). 

"  On  the  Principles  of  the  Construction  of,  and  the  Calculation  of  the 
Strains  in,  Revolving  Drawbridges  Having  Two  Spans  or  Open- 
ings, and  Built  as  Continuous  Girders,  more  especially  as  Continu- 
ous Pafiel  Girders."  Clemens  Herschel.  Ill,  395  (1874).  Dis- 
cussion, IV,  203  (1875). 

"On  the  Use  of  Cast  Iron  for  Compressive  Members  of  Iron  —  ." 

F.  C.  Lowthorp.     I,  228  (1872). 

"  On  Truss  Bridge  Building."     S.Whipple.     1,239(1872). 

"  Painting   of   Iron    Structures    Exposed    to    Weather."     E.    Gerber. 

(With  Discussion.)     XXXIII,  485  (1895). 
"  Painting  the  Louisville  and  Jeffersonville  Bridge."     O.    E.    Selby. 

(With  Discussion.)     XXXIX,  19  (1898). 

Plate  girder  proportioning.     XXVI,  106  (1892). 

"  Progress  of  Work  at  the  East  River  Bridge."  F.  Collingwood.  IX, 
162  (1880). 

"Rebuilding    of     the    Monongahela    Bridge,    at     Pittsburgh,     Pa." 

G.  Lindenthal.     (With  Discussion.)     XII,  353  ( 1883). 

"  Recent  Tests  of  Bridge  Members."  J.  E.  Greiner.  (With  Discus- 
sion.)    XXXVIII,  41  (1897). 

"Red  Rock  Cantilever  Bridge:  Foundations."  S.  M.  Rowe.  XXV, 
662(1891);  "General  Specifications."  S.  W.  Robinson.  XXV, 
697;  "Superstructure."  Henry  H.  Ouimby.  XXV,  704.  (With 
Discussion.) 

"Relative  Quantities  of  Material  in  —  of  Different  Kinds,  of  Various 
Heights."  Charles  E.  Emery.  VI,  235  (Section  I)  (1877);  VI, 
277  (Section  II). 

"  Remarks  on  the  Causes  of  Fall  of  the  Western  Arched  Approach  to 
the  South  Street  Bridge,  Philadelphia."  (Discussion  on  Paper 
No.  171,  Vol.  VII,  p.  264.)     J.  G.  Barnard.      IX,  319  (1880). 

"  Replacing  the  Stone  Towers  of  the  Niagara  Railway  Suspension 
Bridge,  with  Iron  Towers."     L.  L.  Buck.     XVII,  204  (1887). 

"  Restoration  of  the  Cable  Ends  of  the  Covington  and  Cincinnati 
Suspension  Bridge."  G.  Bouscaren.  XXVIII,  47  (1893).  Dis- 
cussion, XXVIII,  358. 

"Some  Disputed  Points  in  Railwav  Bridge  Designing."  J.  A.  L. 
Waddell.     (With  Discussion.)     XXVI,  77  (1892). 

"  Some  Experiments  on  —  under  Moving  Train  Loads."  F.  E.  Tur- 
neaure.     (With  Discussion.)     XLI,  410  (1899). 

"  Some  Observations  on  Trusses  and  Trussed  Arches."  T.  Willis 
Pratt.     I,  346  (1872). 

Specifications  fcr  cantilever  highway  bridge  at  Cincinnati,  O.  XXVII, 
194(1892). 

Specifications  for  Cincinnati  and  Covington  Bridge.  XXIII.  61 
(1890). 

Specifications  for  material  for  —  .     XXXIII,  16  (1895). 

Specifications  for  steel  railroad —  .     XLI,  154,  257  (1899). 
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BRIDGES— (Continued). 

"  Specifications  for  the  Strength  of  Iron  —  ."     (Discussion  on  Paper 

No.  335,  Vol  XV,  p.  389.)     J.  A.  L.  Waddell.'     (With  Discussion.) 

XVI,  33  (1887). 
"  Stresses  in  —  ."     William  H.  Booth.     XX,  137  (1889). 
"  Stresses   in  Railway  —  on  Curves."     Ward  Baldwin.     (With  Dis- 
cussion.)    XXV,  459  (1891). 
"Suspension — :  A   Study."     George    S.    Motison.     (With     Discus- 
sion.)    XXXVI.  359  (1896). 
Tests  of  full  size  bridge  members.     XXI,  53  ( 1 J 
Tests  of  Sibley  Bridge  members.     XXI,  126  (ii 
"  The  American  Railroad  Viaduct  :  Its  Origin  and  Evolution."     J.  E. 

Greiner.     (With  Discussion.)     XXV,  349  (1891 ). 
"  The  Bridge  over  the  Tennessee  River  at  Tohnsonville,  Tennessee." 

Hunter  McDonald.     (With  Discussion.)     XXXIII,   171  (1895). 
"  The  Cantilever  Bridge  at  Niagara    Falls."     Charles  C.    Schneider. 

(With  Discussion.)     XIV,  499  (1885). 
"  The  Cantilever  Highway  Bridge  at  Cincinnati."     Gustave  Kaufman 

and  F.  C.  Osborn.     XXVII,  173  (1892). 
"  The  Construction  of  the  Bridge  over  the  Arkansas  River,  at  Van 

Buren,    Arkansas."     C.    D.    Purdon.     (With    Discussion.)     XX, 

151  (1889). 
"  The  Construction  of  the  Poughkeepsie  Bridge."     John  F.  O'Rourke. 

XVIII,  199  (1888).       . 
"  The     Continuous      Girder    as    a    Tipper."     C.  H.    Lindenberger. 

XXVI,  469  (1892). 
"  The  Continuous  Superstructure  of  the  Memphis  Bridge."     George 

S.  Morison.    XXIX,  573  (1893).     Discussion,  XXX,  559  (1893). 
"  The  Determination  of  the  Safe  Working  Stress  for  Railway  —  of 

Wrought   Iron  and  Steel."     E.   Herbert    Stone.     (With  Discus- 
sion.)    XLI,  467  (1899). 
"  The     Development    and    Recent    Improvement     of    Concrete-Iron 

Highway  —  ."     Fr.  von  Emperger.     (WTith  Discussion.)     XXXI, 

438  (1894). 
"  The  Exact  Design   of  Statically  Indeterminate   Frameworks.     An 

Exposition    of   its    Possibility,  but    Futility."     Frank    H.    Cilley. 

(With  Discussion.)     XLIII,  353  (1900). 
"The    Halsted   Street  Lift-Bridge."      J.  A.   L.  Waddell.     (With  Dis- 
cussion.)    XXXIII,  1  (1895). 
"The  Kentucky  and  Indiana  Bridge."     Mace    Moulton.     XVII,    111 

(1887).     Discussion,  XVII,  169. 
"  The    Launhardt   Formula,    and    Railroad    Bridge    Specifications." 

Henry  B.  Seaman.     (With  Discussion.)     XLI,  140  (1899). 
"  The    Marent    Gulch    Viaduct."     George    S.    Morison.     XXV,  305 

(1891). 
"  The  Merchants'  Bridge  Terminal  Railway  Viaduct  at  St.    Louis, 

Mo."     Robert  Moore.     XXXI,  500  (1894). 
"  The-  New    Portage    Bridge."     George   S.    Morison.     V,   I    (1876). 

Discussion,  V,  235. 
"  The    Niagara  Railway    Arch."     R.    S.    Buck.     (With    Discussion.) 

XL,  125  (1898). 
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BRIDGES— {Continued). 

"  The  Railway  Pile  and  Pontoon  Bridge  across  the  Mississippi  River 
at  Prairie  du  Chien,  Wis."  John  Lawler.  (With  Discussion.) 
XIII,  67  (1884). 

"  The  Reconstruction  of  a  Portion  of  the  Substructure  of  the  Johnson- 
ville  Bridge."  Walter  H.  Gahagan.  (With  Discussion.)  XXXI, 
587  (1894). 

"  The  Reconstruction  of  Grand  River  Bridge."  W.  A.  Rogers. 
(With  Discussion.)     XXXVI,  341  (1896). 

"  The  Re-enforcement  of  the  Anchorage  and  Renewal  of  the  Sus- 
pended Superstructure  of  the  Niagara  Railroad  Suspension 
Bridge."     L.  L.  Buck.     X,  195  (1881). 

"  The  River  Spans  of  the  Cincinnati  and  Covington  Elevated  Railway, 
Transfer   and    Bridge    Company."      William    H.    Burr.       (With 
Discussion.)     XXIII,  47  (1890). 
N^'  The  Sibley  Bridge."      O.  Chanute,  John  F.  Wallace  and  W.  H. 
Breithaupt.     XXI,  97  (1889).     Discussion,  XXI,  130,  608. 

"  The  Stability  of  Loaded  Masonry  Arches."  Arthur  S.  C.  Wvirtele. 
(With  Discussion.)     XXIII,  1  (1890). 

"  The  Use  of  Steel  for  —  ."  Theodore  Cooper.  VIII,  263  (1879). 
Discussion,  VIII,  277  ;  IX,  315  (1880). 

"  The  Utica  Lift  Draw-Bridge."  Squire  Whipple.  Ill,  190  (1874). 
Discussion,  III,  194;  IV,  203  (1875). 

"  The  Weehawken  Elevators  and  Viaduct."  Thomas  E.  Brown,  Jr., 
and  George  H.  Blakeley.     XXVII,  1  (1892). 

"Thin  Floors  for  —  ."  Albert  F.Robinson.  XXVII,  483  (1892). 
Discussion,  XXVII,  500,  680. 

"Three-Hinged  Masonry  Arches;  Long  Spans  Especially  Consid- 
ered."    David  A.   Molitor.     (With  Discussion.)     XL,  31  (1898). 

"  Train  Loadings  for  Railroad  —  ."  Theodore  Cooper.  (With  Dis- 
cussion.)    XXXI,  174  (1894). 

Uniform  loads  vs.  engine  concentrations.     XXVI,  78  (1892). 

"  Upright  Arched  —  ."  James  B.  Eads.  111,195(1874).  Discussion, 
III,  215,  285,319;  IV,  81,  162,  177,  201  (1875). 

"  Vibration  of  —  ."     S.  W.  Robinson.     XVI,  42  (1887). 

"  Vibration,  or  the  Effect  of  Passing  Trains  on  Iron  —  ,  Masonry  and 
Other  Structures."  James  L.  Randolph.  (With  Discussion.) 
XII,  444  (1883). 

"Web  Strains  in  Simple  Trusses  with  Parallel  or  Inclined  Booms." 
Elnathan  Sweet,  Jr.     IX,  415  (1880).     Discussion,  X,  20(1881). 

"  What  is  the  Life  of  an  Iron  Railroad  Bridge?"  J.  E.  Greiner. 
(With  Discussion.)     XXXIV,  294  (1895). 

"  Wheel  Concentrations  and  Fatigue  Formulas  in  Bridge  Design." 
An  Informal  Discussion.  Gustav  Lindenthal,  Palmer  C.  Ricketts, 
W.  A.  Doane,  George  S.  Morison,  W.  L.  Cowles,  E.  M.  Scofield, 
Henry  B.  Seaman,  J.  P.  Snow,  Edwin  Thacher,  J.  A.  L.  Waddell, 
O.  E.  Selby,  Henry  S.  Prichard,  Charles  B.  Wing  and  Edgar  Mar- 
burg.    X-LII,  189  (1899). 

"Wind  Pressure  against  —  ."  Ashbel  Welch.  (With  Discussion.) 
IX,  391  (1880). 


19 


BRIDGES— [Continued). 

"Wind   Pressure  upon  —  ."     C.   Shaler   Smith.     (With  Discussion.) 

X,  139  (1881). 
See    also    ACCIDENTS:     ANCHORAGE:     BEAMS:    CAISSONS; 
COLUMNS  :      EYE-BARS  :      FOUNDATIONS  :      FRICTION 
ROLLERS:  MASONRY:  STRUTS. 
BRINE. 

"  One  Way  of  Obtaining  —  ."  Charles  B.  Brush.  (With  Discussion.) 
XXIII,  95  (1890). 

BRONZES. 

"  Strength  and  Ductility  of  the  Copper-Tin-Zinc  Alloys."     Robert  H. 

Thurston.     X,  309  (1881). 
"The  Strongest  of  the  —  .     A  Newly  Discovered  Alloy  of  Maximum 

Strength."     Robert  H.  Thurston.     X,  1  (1881). 

BUILDING  STONE. 

"  Dimension  Stone  Quarrying  :    The  Blasting  Process."     William  L- 

Saunders.     (With  Discussion.)     XXV,  501  (1891). 
"Experimental    Tests    of    Building    Stones."     Robert  G.   Hatfield. 

II,  H5  (1873)- 
"  Experiments   on   the    Resistance    of   Stones  to    Crushing."      C.    B. 

Richards.     11,187(1873). 
"Nomenclature  of  Building  Stones  and  of  Stone  Masonry."     Report 

of  the  Committee.     VI,  297  (1877).  Discussion,  VII,  284(1878). 
"  Notes  upon  Testing  Building  Stones. "    F.  Lynvvood  Garrison.  (With 

Discussion.)     XXXII,  87  (1894). 
"  Selection  of   Stone  for  Masonry."     George  R.  Eichbaum.     II,  167 

(1873)- 
"  The  Cause   and    Prevention  of  the  Decay  of  —  ."     Thomas  Egles- 

ton.     (With  Discussion.)     XV,  647  (1886). 
"  The  Disintegration  of  the  Egyptian  Obelisk  in  the  Central  Park,  New 

York."     Thomas  Egleston.     XV,  79  (1886). 
"  The  Relative  Effects  of  Frost  and  the  Sulphate  of  Soda  Efflorescence 

Tests  on    Building  Stones."     Lea  Mel.  Luquer.     (With  Discus- 
sion.)    XXXIII,  235  (1895). 

BUILDINGS. 

"  Can  —  be  Made  Fire-Proof?"  Corydon  T.  Purdy.  (With  Discus- 
sion.)    XXXIX,  121  (1898). 

"  Concerning  Foundations  for  Heavy  —  in  New  York  City."  Charles 
Sooysmith.     (With  Discussion.)     XXXV,  459  (1896). 

Fire  protection  in  high  —  .     XLIV,  460  (1900). 

"  Height  of — ."  An  Informal  Discussion.  Corydon  T.  Purdv,  Regi- 
nald Pelham  Bolton,  Robert  W.  Hunt,  W.  E.  Riley,  H.  de  B.  Par- 
sons, R.  J.  Gifford  Read,  Oscar  J.  Kirby,  John  F.  Wallace,  Mau- 
rice M.  Sloan  and  William  Copeland  Furber.     XLIV,  449  (1900). 

"  Tests  of  Fire-Proof  Flooring  Material."  George  Hill.  XXXIV, 
542  (1895).     Discussion,  XXXV,  125  (1896). 

"  The  Foundations  of  the  New  Capitol  at  Albany,  N.  Y."  William  J. 
McAlpine.      II,  287  (1873). 

"The  Iron  Work  for  the  Dome  of  the  Proposed  Government  Building 
World's  Columbian  Exposition,  Chicago,  111."  James  C. 
McGuire.     XXVI,  1  (1892). 


BUILDINGS— {Continued). 

"  The  Tower  of  the  New  City  Hall  at  Philadelphia,  Pa."  C.  R. 
Grimm.     (With  Discussion.)     XXXI,  249  (1894). 

"  The  Underpinning  of  Heavy  —  ."  Jules  Breuchaud.  (With  Discus- 
sion.)    XXXVII,  31  (1897). 

'*  Wind  Bracing  in  High  —  ."  Guy  B.  Waite.  (With  Discussion.) 
XXXIII,  190  (1895). 

"Wind  Bracing  in  High  —  ."  Henry  H.  Quimbv.  (With  Discussion.) 
XXVII,  221  (1892). 

"  Wind  Pressures  in  the  St.  Louis  Tornado,  with  Special  Reference 
to  the  Necessity  of  Wind  Bracing  for  High  —  ."  Julius  Baier. 
(With  Discussion.)     XXXVII,  221  (1897). 

BULKHEAD  WALLS. 

See  RETAINING  WALLS. 
BULKHEADS. 

"  The  Use  of  Canvas  in  Water-Tight  —  ."  M.  Meigs.  (With  Dis- 
cussion.)    XXXI,  524  (1894). 

CABLE  RAILWAYS. 

"Motive  Power  for  Street  Railways."     Alfred  F.  Sears.     XXVII,  313 

(1892).     Discussion,  XXVII,  574. 
"  Notes   on    Cost   of    Operating  —  ."     D.  Bontecou.     XXVIII,    250 

(1893).     Discussion,  XXVIII,  456. 
"  The  Cable   Railway   on    the    New    York    and    Brooklyn    Bridge." 

G.  Leverich.     XVIII,  67  (1888). 
"Transmission  of  Power  in  Operating  —  ."    Robert  Gillham.    XXIX, 

543  (1893).     Discussion,  XXX,  548  (1893). 

CABLES. 

"  Restoration  of  the  Cable  Ends  of  the  Covington  and  Cincinnati  Sus- 
pension Bridge."  G.  Bouscaren.  XXVIII,  47  (1893).  Dis- 
cussion, XXVIII,  358. 

CABLEWAYS. 

"  Cableways."     Spencer  Miller.     XXXI,  397  (1894). 

"Notes   on   Wire    Rope   Tramways."     A.    C.    Savage.     XXXII,   38 

(1894). 
"  Steam    and    Electric  —  for    Logging    and    Canal-Boat    Towing." 

Richard  Lamb.     (With.  Discussion.)     XXXII,  44  (1894). 

CAISSONS. 

"  A  Coffer  Dam  or  Caisson  without  Timber  or  Iron  in  its  Construc- 
tion." Robert  L.  Harris.  (With  Discussion.)  XXIV,  230 
(1891). 

"A  Few  Facts  about  the  —  of  the  East  River  Bridge."  F.  Colling- 
wood.     (With  Discussion.)     I,  353  (1872). 

—  at  Johnsonville  Bridge.     XXXI,  591  (1894). 

—  of  Cincinnati  and  Covington  Bridge.     XXIII,  53  (1890). 

—  of  East  River  Bridge.     VI,  15  (1877). 

—  of  Sibley  Bridge.     XXI,  108  (1889). 

—  used  for  Illinois  and  St.  Louis  Bridge  at  St.  Louis.     I,  259  (1872). 
"  Further#Notes   on  the  —  of  the  East  River  Bridge."     F.  Colling- 

wood.     (With  Discussion.)     II,  119  (1873). 
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CAISSONS— {Continued). 

Iron  —  at  Hackensack  and  Passaic  River  Bridges.     II,  9  (1873). 

"  Pneumatic  Foundations."    William  Sooy  Smith.    (With  Discussion.) 

11,411  (1873). 
"Red  Rock  Cantilever  Bridge:  Foundations."     S.  M.  Rowe.     XXV, 

662  (1891);  "  General  Specifications."     S.  W.  Robinson.     XXV, 

697  ;  "  Superstructure."     Henry  H.  Quimby.     XXV,  704.     (With 

Discussion.) 
Sinking  of  —  at   Hawkesbury  and  Poughkeepsie  Bridges.     XXXIII, 

186  (1895). 
Specifications   for   caisson    for   pier   of   Cincinnati    Highway   Bridge. 

XXVII,  218  (1892). 
"  The  Construction  of  the  Bridge  over  the  Arkansas  River,  at  Van 

Buren,    Arkansas."     C.    D.    Purdon.     (With    Discussion.)     XX, 

151  (1889). 
"  The  Removal  of  a  Defective  Pivot  Pier,  and  its  Reconstruction." 

Howard  G.  Kelley.     XXXI,  277  (1894). 
"  The  Use  of  Compressed  Air  in  Tubular  Foundations  and  its  Appli- 
cation  at    South    Street    Bridge,    Philadelphia,    Pa."     D.    McN. 

Stauffer.     VII,  287  (1878).     Discussion,  VIII,  186  (1879). 

CANALS. 

"American  Irrigation  Engineering."  Herbert  M.  WTilson.  (With 
Discussion.)     XXV,  161  (1891). 

Canal  embankments.     XXXIX,  208  (1898). 

Canal  traction  in  France.     XXIX,  22  (1893). 

"  —  between  the  Lakes  and  New  York."  Joseph  Mayer.  XLV, 
207  (1901).     Discussion,  XLV,  240. 

"  Cheap  Transportation  vs.  Rapid  Transit  and  Delivery."  Martin 
Coryell.     IX,  401  (1880). 

Chenango  Canal.     VI,  51  (1877). 

"Closing  Breaks  in  —  ,  under  Difficulties."  O.  T.  Whitford.  II, 
161  (1873). 

Delaware  &  Hudson  Canal  and  Railway,  Early  history  of.  VI,  44 
(1877). 

"  Description  of  Survey  for  Determining  the  Slope  of  Water  Surface 
in  the  Erie  Canal."     W.  H.  Searles.     VI,  289  (1877). 

"  Early  Surveys  and  Reports  in  Reference  to  the  Transmission  of 
Trade  across  the  Allegheny  Mountains  in  the  State  of  Pennsyl- 
vania, known  as  the  Allegheny  Portage."  Moncure  Robinson. 
XV,  181  (1886). 

"  Effect  of  Depth  upon  Artificial  Waterways."  Thomas  C.  Clarke. 
(With  Discussion.)     XXXV,  1  (1896). 

Erie  Canal,  History  of.     VI,  39  (1877). 

"  Hoisting  Apparatus  of  the  Canal  Head-Gates  at  Sewall's  Falls, 
N.  H."  John  R.  Freeman.  (With  Discussion.)  XXXII,  278 
(1894). 

"Inland  Transportation."  F.  A.  Mahan.  XXIX,  97  (1893).  Dis- 
cussion, XXX,  457  (1893). 

"  InterrOceanic  Canal  Projects."  A.  G.  Menocal.  VIII,  311  (1879). 
Discussion,  IX,  1,  47,  87,  117,  429  (iT 

Irrigation  —  in  India.     XXIII,  224  (1890). 

22 


C  AN  ALS— ( Continued). 

"Navigation  Works  Executed  in  France  from  1876  to  1891." 
F.  Guillain.  (Translated  from  the  French  by  C.  L.  Crandall, 
assisted  by  C.  W.  Sherman.)     XXIX,  1  (1893). 

Net  registered  tonnage  at  Sault  Ste.  Marie,  185 5-1 899.  XLV,  277 
(1901). 

"Notes  on  Projects  for  the  North  Sea  Canal  from  1629-1893." 
A.  Huet.     XXX,  416  (1893). 

"On  Waves  of  Translation  that  Emanate  from  a  Submerged  Orifice, 
together  with  an  Examination  of  the  Feasibility  of  the  Proposed 
Baie  Verte  Canal."     Clemens  Herschel.     IV,  185  (1875). 

"  Plant  and  Material  of  the  Panama  Canal."  William  Plumb  Will- 
iams.    XIX,  273  (1888). 

"  Ship  Canal  Locks  Calculated  for  Operation  by  Steam."  Ashbel 
Welch.     IX,  293  (1880). 

"Ship  —  in  1889."     R.  E.  Peary.     XXI,  59  (1889). 

"Some  Notes  on  the  Holland  Dikes."  William  Starling.  (With  Dis- 
cussion.)    XXVI,  559  (1892). 

"  Steam  and  Electric  Cableways  for  Logging  and  Canal-Boat  Towing." 

Richard  Lamb.     (With  Discussion.)     XXXII,  44  (1894). 
"The   Economic    Depth   for  —  of    Large   Traffic."      Joseph    Mayer. 

(With  Discussion.)     XXXIX,  273  (1898). 
"  The  Economic  Dimensions  for  a  Waterway  from  the  Great  Lakes  to 

the  Atlantic."     George   Y.    Wisner.     (With  Discussion.)     XLV, 

224  ( 1 901  J. 

"  The  Engineering  Problems  Involved  in  the  Proposed  Improvement 
of  the  Erie  Canal  by  Increasing  the  Depth  of  the  Channel  One 
Foot."     E.  Sweet,  Jr.     IX,  99  (1880).     Discussion,  IX,  287. 

"  The  Enlargement  and  Improvement  of  the  North  Sea  Canal  of 
Holland  (Amsterdam  Ship  Canal)."  A.  E.  Kempees.  XXX,  386 
(1893).     Discussion,  XXX,  712. 

"The  Improvement  of  a  Portion  of  the  Jordan  Level  of  the  Erie 
Canal."  William  B.  Landreth.  (With  Discussion.)  XLIII,  566 
(1900J. 

"The  North  and  East  Sea  Canal."     J.   Fiilscher.     (Translated  from 

the  German  by  Kenneth  Allen.)     XXX,  421  (1893). 
"  The  Production  of   Traffic  and  the  Transportation  of   Freight  and 

Passengers."      Martin    Coryell.      (With    Discussion.)      II,   240 

(1873). 
"  The  Proposed  Lake  Erie  and    Ohio    River  Ship    Canal."     John  M. 

Goodwin.     (With  Discussion.)     XXV.  41 1  1 1891). 
"  The  Radical   Enlargement  of  the  Artificial  Waterway  between  the 

Lakes    and    the    Hudson    River."     E.    Sweet.     XIV,    37  (1885). 

Discussion,  XIV,  43,  93. 

"The  Santa  Ana  Canal  of  the  Bear  Valley  Irrigation  Company." 
William  Ham.  Hall.  XXXIII,  61  (1895).  Discussion,  XXXIII, 
587. 

"  The  Shubenacadie  Canal."     E.  H.  Keating.     XII,  436  (1883). 
Tonnage  on  Erie,  Suez  and  St.  Mary's  Falls  — .     XXXV,  13  (1896). 
"  Water  Power  of  the  Falls  of  the  Ohio  River."     Morris  S.  Belknap. 
With  Discussion.)     II,  261  (1873). 
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CANONS. 

"Availability  of  the  —  of  the  Colorado  River  of  the  West  for  Railway 

Purposes."      Robert     Brewster     Stanton.      (With     Discussion.) 

XXVI,  283  (1892). 
"  Bridging  —  Lengthwise."    Howard  V.  Hinckley.    XXVI,  521  (1892). 
—  of  the  Rio  Santa  of  Peru.     XXVI,  333  ( 1 892). 

"The    First   Trip    through  Big  Horn  Canon."      E.    Gillette.     XXV, 
8  (1891). 

CANTILEVER  BRIDGES. 

"Observations   on    the    Forth  Bridge."     Charles    E.    Emery.     (With 

Discussion.)     XXII,  409  (1890). 
"Red  Rock  Cantilever  Bridge:  Foundations."     S.  M.  Rowe.     XXV, 

662  (1891);  "General  Specifications."     S.  W.  Robinson.     XXV, 

697;  "Superstructure."     Henry  H.  Quimby.     XXV,  704.     (With 

Discussion.) 
Specifications  for  cantilever  highway  bridge  at  Cincinnati,  O.    XXVII, 

194  (1892). 
"The    Cantilever    Bridge  at  Niagara  Falls."      Charles  C.  Schneider. 

(With  Discussion.)     XIV,  499  (1885). 
"  The  Cantilever  Highway  Bridge  at  Cincinnati."     Gustave  Kaufman 

and  F.  C.  Osborn.     XXVII,  173  (1892). 
"  The  Construction  of  the  Poughkeepsie  Bridge."    John  F.  O'Rourke. 

XVIII,  199  (1888). 
"  The  Kentucky   and  Indiana  Bridge."     Mace  Moulton.     XVII,   in 

(1887).     Discussion,  XVII,  169. 
See  also  BRIDGES. 
CANVAS. 

"  The  Use  of  —  in  Water-Tight  Bulkheads."     M.  Meigs.     (With  Dis- 
cussion.)    XXXI,  524  (1894). 

CAR  FERRIES. 

See  FERRIES. 
CAR  WHEELS. 

See  WHEELS. 

CARBON. 

"  —  and  its  Uses  in  Electrical  Engineering."     Clarence    M.   Barber. 
XXIX,  680  (1893). 

CARS. 

See  ROLLING  STOCK. 
CARTRIDGE   METAL. 

"  A  Peculiar  Phase  of  Metallic  Behavior."     O.  E.  Michaelis.     (With 
Discussion.)     XI,  429  (1882). 

CASEMATES. 

"  Experiments  on    the  Front    or   Shield    of   the    Experimental   Case- 
mate at  Fort  Monroe."     J.G.Barnard.     I,   173  (1872). 
CAST  IRON. 

"An    Investigation   to  Determine    the    Strains   in  a  Hollow  —  Disk, 
Cooled  from  the  Interior."     G.  Leverich.     XVIII,  43  (il 
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CAST  IRON  — {Continued). 

"  —  :  Strength,  Resilience,  Tests  and  Specifications."  J.  B.  Johnson. 
(With  Discussion.)     XXII,  91  (1890). 

'■  Notes  on  Manufacture  and  Properties  of  Malleable  — ■  ."  H.  R. 
Stanford.     XXXIV,  1  (1895). 

"  On  the  Use  of  —  for  Compressive  Members  of  Iron  Bridges." 
F.  C.  Lowthorp.     I,  228  (1872). 

Relation  between  tenacity  and  resistance  to  torsion.     VII,  169  (1878). 

Resilience  tests  of  —  .     XXXIX,  237  (1898). 

"  Tables  of  the  Strength  of  —  Columns."  Edwin  Thacher.  II,  294 
(1873). 

Tests  of-.     II,  349(1873);  HI,  1  (1874). 

See  also  IRON. 
CEMENT. 

"American  Natural  —  ."  F.O.Norton.  IX,  278  (1880).  Discus- 
sion, IX,  341. 

"  Behavior  of  —  Mortars  under  Various  Contingencies  of  Use.  With 
a  Brief  Discussion  of  Certain  Tests,  etc."  F.  Collingwood.  XIV, 
491  (1885). 

—  as  a  preservative  of  metal.     XXXIX,  33  (1898). 

"  Compressive  Strength  of  Cements  and  the  Compression  of  Mortars 
and  Settlement  of  Masonry."  Report  of  Progress  of  the  Com- 
mittee.    XV,  717  (1886);   XVII,  213  (1887);    XVIII,  264  (1888). 

Concrete  and  —  tests.     XXXI,  504  (1894). 

"Experiments  on  Cements."     Edmund  Yardley.     II,  153  (1873). 

"  Experiments  with  Appliances  for  Testing — ."  Alfred  Noble.  IX, 
186  (1880). 

"  Hot  Tests  for  Determining  Change  of  Volume  in  Portland  —  ." 
W.  W.  Maclay.     (With  Discussion.)     XXVII,  412  (1892). 

"  Neat  Tests  vs.  Sand  Tests  for  Portland  —  ."  S.  Bent  Russell. 
(With  Discussion.)     XXV,  295  (1891). 

"  Notes  and  Experiments  on  the  Use  and  Testing  of  Portland  —  ." 
William  W.  Maclay.  VI,  311  (1877).  Discussion,  VII,  274 
(1878). 

"Notes  on  Cements,  Mortars  and  Concretes."  William  H.  Grant. 
(With  Discussion.)     XXV,  259  (1891). 

"  Notes  on  Portland  —  Concrete."  Andreas  Lundteigen.  (With  Dis- 
cussion.)    XXXVII,  501  (1897). 

"  On  the  Composition  of  Ancient  Cements  and  Rosendale  Cements." 
Arthur  Beckwith.      II,  171  (1873). 

"  On  the  Manufacture  and  Testing  of  Portland  —  ."  Henry  Faija. 
XXX,  43  (1893).     Discussion,  XXX,  594. 

"  Portland  —  Testing."     Henry  Faija.     XVII,  218  (1887). 

"Record  of  Tests  of  —  Made  for  Boston  Main  Drainage  Works, 
1878-1884."     Eliot  C.  Clarke.     XIV,  141  (1885). 

"  Some  Notes  on  Hot-Bath  Tests  for  —  ."  Frederick  H.  Lewis  and 
J.  Edward  Whitfield.     (With  Discussion.)     XXXII,  321  (1894). 

Specifications  for  Portland  —  .     XXXVII,  314  (1897). 

"  Street  Grades  and  Cross-Sections  in  Asphalt  and  —  ."  Robert  P. 
Woods.     (With  Discussion.)     XLII,  1  (1899). 
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CEMENT— {Continued). 

Tensile  strength  of —  mortars.     IX,  286  (i< 

"  Tensile  Tests  of  —  ,  and  an  Appliance  for  More  Accurate  Determi- 
nations."   D.  J.  Whittemore.  (With  Discussion.)    IX,  329  (1880). 

Tests  of  — .     VII,  49  (1878). 

"  The  Effect  of  Freezing  on  —  Mortar."  Alfred  Noble.  (With  Dis- 
cussion.)    XVI,  79  (1887). 

"  The  Testing  of  Portland  —  and  the  Development  of  the  —  In- 
dustry in  Germany."  Max  Gary.  (Translated  from  the  German 
by  John  S.  Siebert.)     XXX,  1  (1893).     Discussion,  XXX,  594. 

Theory  of  concrete.     XLII,  104(1899). 

"  Uniform  System  for  Tests  of  —  ."     Report  of  the  Committee.    Pre- 
liminary Report  (With  Discussion),  XIII,  53(1884)  ;  Final  Report, 
XIV,  475  (1885). 
CHEMISTRY. 

"  Some  Remarks  on  the  —  of  the  Processes  of  Lime  Sulphite  Fiber 
Manufacture."     Martin  L.  Griffin.     XX,  281  (1889). 

CHIMNEYS. 

"  Chimney  for  the  Narragansett  Electric  Lighting  Company,  Provi- 
dence, R.  I."  John  T.  Henthorn.  (With  Discussion.)  XXV,  1 
(1891). 

"  The  '  Crinoline  '  —  of  the  Cambria  Iron  Company  at  Johnstown,  Pa." 

George  Webb.     XIV,  186  (1885). 
"  The    Merrimack    Manufacturing   Company's   Chimney,    at    Lowell, 

Mass."     J.  T.  Baker.     XIV,  175  (1885). 
"  The    Pacific   Mills  Chimney  at  Lawrence,  Mass.,  U.  S.  A."     Hiram 

F.  Mills.      (With  Discussion.)     XIV,  171  (1885). 
"  The  Station   B  Chimnev  of  the  New  York  Steam  Co."     Charles  E. 

Emery.     XIV,  180  (1885). 

CITIES. 

"  Commercial  —  :     The  Law  of  their  Birth  and  Growth."     Alfred  F. 

Sears.     (With  Discussion.)     XIV,  19  (1885). 
"  On  the  Comparative   Liability  to,  and  Danger  from  Conflagrations, 

in  London  and  in  American  —  ."    Edward  B.  Dorsey.    XIII,  172 

(1884). 
"  Practical  and    /Esthetic    Principles    for    the    Laying   Out    of  —  ." 

J.  Stubben.     (Translated  from  the  German  by  W.  H.  Searles.) 

XXIX,  718  (1893).     Discussion,  XXX,  591  (1893). 

CIVIL  ENGINEERING. 

See  ENGINEERING. 
CLAMPS. 

"Clamp  for    Pulling  Sheet    Piling."     Charles  E.   Emery.     XX,   118 


CLAY. 

Facts  relating  to  clays  in  United  States.     XXIX,  654  (1893). 
Use  of  —  and  other  materials  in  puddle.     XXVI,  658  (1892). 
COAL. 

"  Comparative  Tests    of   Bituminous    Steam    Coals."     John  W.  Hill. 
(With  Discussion.)     XLII,  27  (1899). 

26 


CO  AL— ( Continued). 

"  The  Anthracite  —  Trade  and  Labor  Question,  as  Connected."  Martin 

Coryell.     I,  367  (1872). 
"  The  Conflagration  now  Existing  in  the  —  at  Kidder  Slope.'-    Martin 
Coryell.     Ill,  147  (1874).     Discussion,  III,  153;  IV,  317  (1875)- 
"  The  Manufacture  of  Coke  from  Illinois  —  ."     Henry  L.  Luebbers. 
II,  163  (1873). 
COAL  HOISTS. 

«<  The  —  of  the   Calumet  and  Hecla  Mining  Company."  Julius  Kahn. 
(With  Discussion.)     XLI,  269  (1899). 
COAL  POCKETS. 

Construction  of  —  .     XLIV,  119  (1900). 
COAST. 

"  Littoral  Movements  of  the  New  Jersey  —  ,  with  Remarks  on  Beach 
Protection  and  Jetty  Reaction."  Lewis  M.  Haupt.  (With  Dis- 
cussion.)    XXIII,  123  (1890). 

COFFER  DAMS. 

"  A  Coffer  Dam  or  Caisson  without  Timber  or  Iron  in  its  Construc- 
tion."    Robert    L.   Harris.      (With    Discussion.)       XXIV,     230 

(1891). 
Coffer  dam,  center  pier  Arthur  Kill  Bridge.     XXVII,  475  (1892). 
COKE. 

"  The  Manufacture  of  —  from   Illinois  Coal."      Henry  L.   Luebbers. 

II,  163  (1873). 
COLUMNS. 

"A  New  Formula  for  the  Strength  of  —  ."     A.  J.  Du   Bois.     (With 

Discussion.)     XXVII,  69  (1892). 
"  Experiments  on  the   Strength   of   Wrought-Iron    Struts."      James 

Christie.     XIII,  85  (1884).     Discussion,  XIII,  267. 
"Experiments  upon  Phoenix  — ."     T.   C.  Clarke,  A.  Bonzano,  John 

Griffen  and  David  Reeves.     XI,  1  (1882).     Discussion,  XI,  6.1. 
"  Experiments  upon  Z-Iron  —  ."     C.  L.  Strobel.     (With  Discussion.) 

XVIII,  103  (1888). 
"New   Formula  for  Compression  Members."     R.  Krohn.     XV,  537 

(1886). 
"  On  the  Strength  of  —  :     Discussing  the  Experiments  which    have 

been  Accumulated,  and  Proposing  New  Formulas."     Thomas  H. 

Johnson.     (With  Discussion.)     XV,  517  (1886). 
"  Some  Experiments  on  the  Strength  of  Bessemer  Steel  Bridge  Com- 
pression Members."   James  G.  Dagron.     (With  Discussion.)    XX, 

254  (1889). 
"  Tables  cf  the  Strength  of  Cast-Iron — ."     Edwin  Thacher.     II.  294 

(i873)-. 
"  The  Crippling  Strength  of  Wrought-Iron  —  ."     C.  L.  Gates.     IX, 

407  (1880). 
"  The  Practical  Column  under  Central  or  Eccentric  Loads."     J.  M. 

Moncrieff.     (With  Discussion.)     XLV,  334  (1901). 
"  The  Strength  and  Elasticity  of  Structural  Steel,  and  its  Efficiency  in 

the    Form  of   Beams    and  Struts."     James    Christie.     XIII,  253 

(1884).     Discussion,  XIII,  267. 
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COLUMNS— [Continued). 

"  The  Strength  of  Pillars.     An  Analysis."     Leopold  Eidlitz.     (With 

Discussion.)     XXXV,  371  (1896). 
"The  Strength  of  Wrought-Iron —  ."    G.  Bouscaren.     IX,  447  (1880). 

Discussion,  XI,  61  (1882). 
"  Theory  of   the  Ideal    Column."      Wm.    Cain.     (With   Discussion.) 

XXXIX,  96  (1898). 

COMMERCE. 

"  Commercial  Cities :  The  Law  of  their  Birth  and  Growth."  Alfred 
F.  Sears.     (With  Discussion.)     XIV,  19  (1885). 

COMPRESSED  AIR. 

"fi.  Water  Power  and  —  Transmission  Plant  for  the  North  Star  Min- 
ing Company,  Grass  Valley,  Cal."  Arthur  De  Wint  Foote. 
(With  Discussion.)     XXXVI,  171  (1896). 

"  —  as  a  Motor  for  Subterranean  Railways."  J.  Dutton  Steele.  I, 
244  (1872). 

"The    Shone   Hydro-Pneumatic    System    of   Sewerage."     Urban    H. 

Broughton.     XXVII,  659  (1892).     Discussion,  XXVIII,  57  (1893). 
"  The  Use  of  —  in  Tubular  Foundations  and  its  Application  at  South 

Street  Bridge,  Philadelphia,  Pa."     D.   McN.  Stauffer.     VII,   287 

(1878).     Discussion,  VIII,  186  (1879). 

COMPRESSION  MEMBERS. 

See  COLUMNS. 
COMPRESSORS. 

—  at  Grass  Valley,  Cal.,  Power  Plant.     XXXVI,  180  (1896). 
CONCRETE. 

"A  —  Sewer    on    Piles."     Eugene    Lentilhon.      (With    Discussion.) 

XXXI,  569(1894). 
"  A  Note  on  the  Cost  of  —  ."     O.  E.  Michaelis.     XV,  873  (1886). 
"  Beton-Coignet,  its  Fabrication  and  Uses."     Leonard  F.  Beckwith. 

I,  93  (1872). 
"  Bridge   Substructure   and    Foundations   in    Nova   Scotia."     Martin 

Murphy.     XXIX,  620  (1893).     Discussion,  XXX,  567  (1893). 

—  and  cement  tests.     XXXI,  504  (1894). 

—  as  a  preservative  of  metal.     XXXIX,  33  (1898). 

—  for  bridge  piers  and  foundations.     XXXIV,  247  (1895). 

" — Sewer  at  Mt.  Vernon."  William  E.  Worthen.  (With  Discus- 
sion.)    XXIV,  393  (1891). 

—  used  on  Erie  Railway.     X,  291  (1881). 

"Fabrication  of  Beton  Blocks  by  Manual  Labor."  Schuyler  Hamil- 
ton.    IV,  93  (1875).     Discussion,  IV,  312. 

"Lining  a  Water-Works  Tunnel  with  —  ."  Desmond  FitzGerald. 
(With  Discussion.)     XXXI,  294  (1894). 

"  Notes  on  Cements,  Mortars  and  Concretes."  William  H.  Grant. 
(With  Discussion.)     XXV,  259  (1891). 

"  Notes  on  Portland  Cement  —  ."  Andreas  Lundteigen.  (With 
Discussion.)     XXXVII,  501  (1897). 

"  On  the  Theory  of  —  ."  George  W.  Rafter.  (With  Discussion.) 
XLII,  104  (1899). 
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CONCRETE— (Continued). 

"Steel  —  Construction."  George  Hill.  (With  Discussion.)  XXXIX, 
617  (1898). 

"The  South  Pass  Jetties.  Notes  on  the  Consolidation  and  Durabilitv 
of  the  Works,  with  a  Description  of  the  —  Blocks  and  Other 
Constructions  of  the  Last  Year."  Max  E.  Schmidt.  VIII,  189 
(1879). 

"  Three-Hinged  Masonry  Arches ;  Long  Spans  Especially  Con- 
sidered."    David  A.  Molitor.    (With  Discussion.)     XL,  31  (1898). 

CONCRETE-METAL. 

—  construction  in  bridges  and  floors.     XXXI,  438  (1894). 

—  for  filter-bed  covering.     XLIII,  307  (1900). 

—  used  for  sidewalks  at  Paris  Exposition  of  1900.     XLI,  312  (1899). 
"  Steel  Concrete  Construction."     George     Hill.     (With  Discussion.) 

XXXIX,  617  (1898). 
"  The  Development  and  Recent  Improvement  of  Concrete-Iron  High- 
way Bridges."     Fr.  von  Emperger.     (With  Discussion.)     XXXI, 
438(1894). 
CONDENSATION. 

"  Tests  of  —  in  Cast-Iron  Radiators."    William  J.  Baldwin.     XXXII, 
34  (1894). 
CONDENSERS. 

"  On  the  Use  of  a  Surface  Condenser  in  Connection  with  a  Set  of 
Blast  Furnace  Boilers,  at  the  Franklin  Iron  Works,  Oneida  Co., 
N.  Y."     W.  B.  Cogswell.     II,  41  (1873). 

CONDUITS. 

"  A  Water  Conduit  under  Pressure."  John  T.  Fanning.  VI,  69 
(i877). 

Hydraulics  of  Sudbury  Conduit.     XII,  114  (1883). 

"  On  the  Hydraulics  of  the  Hemlock  Lake  Conduit  of  the  Rochester, 
X.  Y.,  Water-Works."  George  W.  Rafter.  XXVI,  13  (1892). 
Discussion,  XXVI,  28. 

See  also  PIPE  LINES. 
CONFLAGRATIONS. 

"  On  the  Comparative  Liability  to,  and  Danger  from  —  ,  in  London 
and  in  American  Cities."     Edward  B.  Dorsey.     XIII,  172  (1884). 

"  The  Conflagration  now    Existing  in   the  Coal   at    Kidder   Slope." 
Martin  Coryell.     Ill,  147   (1874).     Discussion,  III,  153;   IV,  317 
(^SI- 
CONTINUOUS  GIRDERS 

"  Application  of  the  Theory  of  —  to  Economy  in  Bridge  Building." 
Charles  Bender.     V,  1+7  (1876).      Discussion,  V,  219. 

Bibliography  relating  to  —  ,  1854-1874.     Ill,  446  (1874). 

"  On  the  Principles  of  the  Construction  of,  and  the  Calculation  of  the 
Strains  in,  Revolving  Drawbridges  Having  Two  Spans  or  Open- 
ings, and  Built  as  —  ,  more  especially  as  Continuous  Panel 
Girders."  Clemens  Herschel.  Ill,  395  (1874).  Discussion,  IV, 
203  (1875). 

"  The  Continuous  Girder  as  a  Tipper."     C.  H.  Lindenberger.    XXVI, 

469  (1892). 
See  also  BRIDGES. 
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CONVEYORS. 

Coal  —  .     XLIV,  119,  146  (1900). 

CRANES. 

"  Componential  Trusses  for  Traveling  Crane."  Henry  B.  Seaman. 
XXIII,  277  (1890). 

"  On  —  as  Labor-Saving  Machines."  C.  J.  Appleby.  (With  Discus- 
sion.)    XV,  369  (1886). 

"  Plant  and  Material  of  the  Panama  Canal."  William  Plumb  Will- 
iams.     XIX,  273  (1888). 

"  The  Development  of  Quay  —  in  the  Port  of  Hamburg."  Chr.  Nehls. 
XXX,  258  (1893). 

CREVASSE. 

"  The  Davis  —  Levee."     Sidney  F.  Lewis.     XVII,  199  (1887). 

CROSS-SECTIONS. 

"A  Method  of  Taking — in  Deep  Rock  Cuts  by  Triangulation." 
F.  W.  Watkins.     XXII,  386  (1890). 

"  A  New  Method  of  Calculating  —  of  Roads  and  Railroads."  Fran- 
cisco Da  Silva  Ribeiro.  (Translated  from  the  French  by  Foster 
Crowell.)     XXIX,  447  (1893).     Discussion,  XXX,  535  (1893). 

See  also  SURVEYING. 

CROSS-TIES. 
See  TIES. 

CURRENT  DEFLECTORS. 

—  for  deepening  river  channels.     XL,  231  (1898). 

CURRENT  METERS. 
See  METERS. 

CURRENTS. 

See  OCEAN  CURRENTS. 

CURVES. 

"A   Simple   Method    of    Running  in  a  Transition  Curve."     John  F. 

Ward.     XXVII,  18  (1892).     Discussion,  XXVIII,  32,  205  (1893). 
"Data  for  Flattening  the  Ends  of  Railroad  —  ."     Albon  P.  Man,  Jr. 

(With  Discussion.)     XV,  359  (1886). 
"Economy  of    Railroad    Curvature."     Wilson    Crosby.     (With    Dis- 
cussion.)    II,  323  (1873). 
"On  the  Theoretical  Resistance  of  Railroad  —  ."     S.  Whinery.     VII, 

79  (1878).     Discussion,  VII,  97  ;  VIII,  179  (1879). 
"  Spirals  and  their  Use  on  Railroads."     A.   S.  C.  Wiirtele.     XXXI, 

329  (1894). 
"The  False  Ellipse  Reduced  by  Equations  of  Condition."      Arthur 

S.  C.  Wiirtele.     XXIV,  540  (1891). 
"  The  Proper  Compensation  for  Railroad  —  ."     William  R.  Morley. 

(With  Discussion.)     XIII,  181  (1884). 
""  The  Transition  Curve  whose  Curvature  Varies  Directly  as  its  Length 

from  the   P.  C.  or  Point  where  it  Connects  with  the  Tangent." 

William    Cain.     XXVI,    473    (1892).     Discussion,   XXVIII,    32, 

205  (1893). 
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CUT-OFF. 

"An    Automatic    or    Governor — for     Steam     Engines."     William 
Arthur.     II,  81  (1873). 

CUT-OFFS. 

"  —  on  the  Mississippi  River.     Their  Effect  on  the  Channel  Above 
and  Below."     Caleb  G.  Forshey.     V,  317  (1876). 

DAMS. 

"A  Masonry  Dam."     John  W.  Hill.     (With  Discussion.)     XVI,  261 

(1887). 
"  American    Irrigation    Engineerine."      Herbert    M.    Wilson.     (With 

Discussion.)     XXV,   161   (1891). 
"  An   Account  of   the  Method  Adopted  to   Repair  a   Breach    in   the 

Earthen   Dam    of   the   Storing    Reservoir   of   the    New   Bedford 

Water- Works."  William  J.  McAlpine.  I,  57  (1872). 
"Backwater  in  Streams   as    Produced   by  —  ."     De    Volson  Wood. 

(With  Discussion.)     II,  255   (1873). 
"  Black  Eagle  Falls  Dam,  Great  Falls,  Montana."    Maurice  S.  Parker. 

(With  Discussion.)     XXVII,  56  (1892). 
"Cause  of  the    Failure   of  the   South    Fork    Dam."      Report    of  the 

Committee.  (With  Discussion.)  XXIV,  431  (1891). 
Cohoes  Dam  across  Mohawk  River.  XXXII,  407  (1894). 
"  Construction    of   a    Cheap    Dam    across   the    Roanoke    River,  near 

Salem,  Va."     Oscar  Saabye.     XXVII,  565  (1892). 
Construction    of   Sodom    Dam,    Croton  Water-Shed.      XXVIII,   185 

(1893). 
"  Description  of  the  Work  of  Constructing  a  Dam  across  the  Potomac 

River  for  Increasing  the  Water  Supply  of  Washington,  D.  C." 

Samuel  H.  Chittenden.     XVIII,  50  (1888). 
—  at  the  Falls  of  St.  Anthony.     XII,  405  (1883). 
Design  for  structural  steel  dam.     XXXVIII,  302  (1897). 
"Excavation   and    Embankment  by  Water  Power."     Edward  Bates 

Dorsey.     (With  Discussion.)     XV,  348  (1886). 
"  General  Notes  on  the  Great  Kanawha  Improvement,  Tripping  Bars 

and  Improved  Hurters  on  Chanoine  Wicket  —  ,  etc."     Addison 

M.  Scott.     (With  Discussion.)     XXXI,  539  (1894). 
High  Walls  or  —  to   Resist   the    Pressure  of   Water."     James  B. 

Francis.     (With  Discussion.)     XIX,   147  (1888). 
"  Memoir  of  the  Construction    of   a  Masonry  Dam."     J.   James    R. 

Croes.  Ill,  337  (1874).  Discussion,  IV,  310  (1875). 
"  Movable  —  ."     B.  F.  Thomas.     (With  Discussion.)     XXXIX,  431 

(1898). 
"  Notes  on  High  Masonry  —  ."     John  D.  Van  Buren.     (With  Dis- 
cussion.)    XXXIV,  493  (1895). 
"  Notes  upon  the  Construction  of  a  Water  System  for  Placer  Mining, 

and  Suggestions  for  a  New  Method  of  Dam  Building."     Robert 

Brewster  Stanton.     (With  Discussion.)     XXXV,  70  (1896). 
"  On  the  Failure  of  the  Worcester  Dam."     Report  of  the  Committee. 

(With  Discussion.)     V,  244  (1876). 
"  On  the  Flow  of  Water  oyer  —  ."     George  W.  Rafter.     (With  Dis- 
cussion.)    XLIV,  220  (1900). 
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DAMS— (Continued). 

"  On  the  Work  Done  for  the  Preservation  of  the  Dam  at  Holyoke, 
Mass.,  in  1885,  and  on  Some  Studies  for  a  New  Stone  Dam  for 
the  Same  Place."     Clemens  Herschel.     XV,  543  (1886). 

Rock  filled  —  .     XXXV,  82  (1896). 

"  The  Construction  of  a  Water-Tight  Masonry  Dam."  Walter 
McCulloh.     XXVIII,  185  (1893).     Discussion,  XXVIII,  348. 

"The  Construction  of  the  Sweetwater  Dam."  James  D.  Schuyler. 
(With  Discussion.)     XIX,  201  (1888). 

"  The  Dunning's  Dam,  near  Scranton,  Pa."  E.  Sherman  Gould. 
(With  Discussion.)     XXXII,  389  (1894). 

"The  Failure  of  the  Dam  on  Mill  River."  Report  of  the  Com- 
mittee.    111,118(1874).     Discussion,  III,  122  ;  IV,  310  (1875). 

"  The  Foundations  of  the  New  Croton  Dam."  Charles  S.  Gowen. 
(With  Discussion.)     XLIII,  469  (1900;. 

"  The  Power  Plant,  Pipe  Line  and  Dam  of  the  Pioneer  Elec- 
tric Power  Company  at  Ogden,  Utah."  Henry  Goldmark.  (With 
Discussion.)     XXXVIII,  246  (1897). 

"  The  Water-Works  of  Syracuse,  N.  Y."  William  R.  Hill.  (With 
Discussion.)     XXXIV,  23  (1895). 

Various  types  of — .     XXXII,  411  (1894). 

"  Wing  —  in  the  Mississippi  above  the  Falls  of  St.  Anthony."  Edward 
P.  North.     VI,  268  (1877). 

DELTA. 

"  The  —  of  the  Mississippi,  Considered  in  Relation  to  an  'Open  River 
Mouth.'"  John  G.  Barnard.  IV,  104  (1875).  Discussion,  IV, 
290, 297. 

DIKES. 

Concrete  dike  for  preservation  of  Falls  of  St.  Anthony.  XII,  401 
(1883). 

"  Provincetown  Dike."     James  B.  Francis.     1,329(1872). 

"  Some  Notes  on  the  Holland  —  ."  William  Starling.  (With  Discus- 
sion.)    XXVI,  559  (1892). 

See  also  LEVEES. 
DISEASE. 

"  Self-Purification  of  Flowing  Water  and  the  Influence  of  Polluted 
Water  in  the  Causation  of  —  ."  Charles  G.  Currier.  (With 
Discussion.)     XXIV,  21  (1891). 

DISKS. 

"  An  Investigation  to  Determine  the  Strains  in  a  Hollow  Cast-Iron  Disk, 
Cooled  from  the  Interior."     G.  Leverich.     XVIII,  43  (1888). 

DISTILLATION. 

"  On  the  Application  of  a  New  System  of  — with  Conservation  of 
Heat."     Thomas  Prosser.     1,79(1872). 

DOCKS. 

See  WHARVES. 
DOMES. 

"The  Iron  Work  for  the  Dome  of  the  Proposed  Government  Build- 
ing, World's  Columbian  Exposition,  Chicago,  111."  James  C. 
McGuire.     XXVI,  1  (1892). 
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DRAINAGE. 

"  Excessive  Rainfalls  Considered  with  Especial  Reference  to  their 
Occurrence  in  Populous  Districts."  R.  L.  Hoxie.  (With  Discus- 
sion.)    XXV,  70  (1891). 

"  Some  Notes  on  the  Holland  Dikes."  William  Starling.  (With  Dis- 
cussion.)    XXVI,  559  (1892). 

"  Tequixquiac  Tunnel,  Valley  of  Mexico."  Albert  Johnstone  Campbell 
and  Frederick  William  Abbot.  XXXII,  171  (1894).  Discussion, 
XXXII,  267. 

"The  — of  the  Valley  of  Mexico."  Francisco  de  Garay.  XII,  153 
(1883). 

"  The  Relation  between  the  Rainfall  and  the  Discharge  of  Sewers  in 
Populous  Districts."  Emil  Kuichling.  (With  Discussion.)  XX, 
1  (1889). 

"  The  Single  Trap  System  of  House  —  ."  Latham  Anderson.  (With 
Discussion.)     XXV,  394  (1891). 

"  The  Water  Supply,  —  and  Sewerage  of  the  Lawrenceville  School." 
Frederick  S.  Odell.     XVI,  66  (1887). 

See  also  LAND  RECLAMATION. 

DRAW-BRIDGES. 

"  An  Account  of  the  Erection  of  a  Draw-Bridge  without  False  Works." 
C.  S.  Maurice.     II,  330  (1873). 

"  Draw-Spans  and  their  Turn-Tables."  C.  Shaler  Smith.  Ill,  129 
(1874).     Discussion,  III,  139;  IV,  203  (1875). 

"  Experimental  Determination  of  the  Rolling  Friction  in  Operating  the 
Draw  of  the  Thames  River  Bridge,  together  with  Method  for  Deter- 
mining Power  to  Operate  —  ."  Alfred  P.  Boiler,  Jr.,  and  H.  J. 
Schumacher.     (With  Discussion.)     XXV,  638  (1891). 

"On  the  Principles  of  the  Construction  of,  and  the  Calculation  of  the 
Strains  in,  Revolving  —  Having  Two  Spans  or  Openings,  and 
Built  as  Continuous  Girders,  more  especially  as  Continuous  Panel 
Girders."  Clemens  Herschel.  Ill,  395  (1874).  Discussion,  IV, 
203  (1875). 

"The  Utica  Lift  Draw-Bridge."  Squire  Whipple.  Ill,  190  (1874). 
Discussion,  III,  194;  IV,  203  (18751. 

S,e  also  BRIDGES :   LIFT  BRIDGES. 

DREDGES. 

Description  of  —  used  at  Oakland  Harbor,  Cal.     XIII,  10  (1884). 

"  —  and  Dredging  on  the  Mississippi  River."  J.  A.  Ockerson.  (With 
Discussion.)     XL,  215  (1898). 

"  Plant  and  Material  of  the  Panama  Canal."  William  Plumb  Will- 
iams.    XIX,  273  (1888). 

DREDGING. 

"  Description  of  the  Lower  WTeser  and  its   Improvement."     L.  Fran- 

zius.     XXIX,  173  (1893).     Discussion,  XXX,  483  (1893). 
"  Dredges  and  —  on  the  Mississippi  River."     J.  A.  Ockerson.     (With 

Discussion.)     XL,  215  (1898). 

—  at  Boston  Harbor.     VII,  41  (1878). 

—  in  reclamation  of  Potomac  Flats.     XXXI,  55  (1894). 
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DREDGING—  (Continued). 

"  Principles  of  Tidal  Harbor  Improvement  as  Applied  at  Wilmington, 

Cal."     Clinton    B.    Sears.     V,    388    (1876).     Discussion,  VI,    189 

(1877). 
"  Recent   —   Operations    at    Oakland    Harbor,    California."      L.    J. 

Le  Conte.     XIII,  9  (1884). 
"  Removal  of  Rock  40  Ft.  below   Surface  of   Water,    North   River, 

N.    Y."     John    A.    Bensel.     (With    Discussion.)     XXXII,    231 

(1894). 
Submarine  rock  excavation.     XXIX,  137  (1893)  ;  XXX,  478  (1893). 
"The  Improvement  of  the  Channels  at  the   Entrance  to  the  Harbor 

of  New  York."     Joseph  Edwards.     XXV,  573  (1891). 

DRIVEN  WELLS. 

See  WELLS. 
DRY  DOCKS. 

—  of  France.     XXIX,  54  (1893). 

"  —  :  Stone  vs.  Wood."  An  Informal  Discussion.  W.  L.  Cathcart, 
George  W.  Melville,  M.  T.  Endicott,  R.  G.  Packard,  P.  C.  Asser- 
son,  J.  G.  Tait,  John  Kennedy,  James  Ritchie,  Francis  Colling- 
wood,  Charles  H.  Haswell,  Francis  T.  Bowles,  Alfred  P.  Boiler 
and  Edward  Mohun.  XLI,  554  (1899). 
"  The  Construction  of  the  Lorain  Dry  Dock  and  Shipyard  of  the 
Cleveland  Ship-Building  Company."  James  Ritchie.  XXXIX, 
323  (1898). 

DYNAGRAPH. 

Train  resistance  experiments  by  P.  H.  Dudley.     V,  341  (1876). 
DYNAMITE. 

"Some   Recent   Experiments    with   —   on    an    Ocean   Bar."     O.   M. 

Carter.     (With  Discussion.)     XXV,  442  (1891). 
See  a/so  NITROGLYCERIN. 
DYNAMOMETERS. 

"  Permanent  Transmitting  Dynamometer."      Charles  A.  Smith.     XV, 

357  (1886). 
EARTHWORK. 

"  Excavation  and   Embankment  by  Water  Power."     Edward   Bates 

Dorsey.     (With  Discussion.)     XV,  348  (1886). 
"  On  Form  of  Railway  Excavations  and  Embankments."     D.  J.  Whit- 

temore.     (With  Discussion.)     XXXII,  255  (1894). 
"  The  Compressibility  of  Salt  Marsh  under  the  Weight  of  Earth  Fill." 

Eugene  R.  Smith.     (With  Discussion.)     XXXVII,  213  (1897). 

EDUCATION. 

"  Electro  Science,  as  a   Part  of  the  —  of  Civil  Engineers."     Stephen 

Chester.     (With  Discussion.)     II,  63  (1873). 
"  The  —  of  Civil  Engineers."     Thomas  C.  Clarke.     Ill,  255   (1874). 

Discussion,  III,  259,  288. 

EFFLORESCENCE. 

"  The  Relative  Effects  of  Frost  and  the  Sulphate  of  Soda  —  Tests  on 
Building  Stones."  Lea  Mel.  Luquer.  (With  Discussion.) 
XXXIII,  235  (1895). 
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ELECTRIC  BLASTING. 

"Electric    Rock   Blasting:    The    American    Method."      William    L. 
Saunders.     XXVII,  529  (1892).     Discussion,  XXVIII,  144  (1893). 
"  On  Igniting  Blasts  bv  Means  of  Electricity."     Julius  H.  Striedinger. 
VII,  1  (1878). 

ELECTRIC  ENGINEERING. 

See  ENGINEERING. 
ELECTRIC  GOVERNORS. 

Electric    governor    for   regulation    of   water    power.       XXXVII,    17 
(1897). 
ELECTRIC  LIGHTING. 

Comparative  cost  of  electric  and  gas  light.     XVIII,  145  ■  1888). 
Electric  light  plant  at  Philadelphia  and  Reading  Terminal.     XXXIV, 
149  (1895). 

"  —  at   Topeka,    Kansas."      Lewis    Kingman.      (With    Discussion.) 

XXVI,  427  (J 892). 
"Test  of  an  Edison  Incandescent  —  Plant."   John  W.  Hill.    (WithDis- 

cussion.)     XVIII,  142  (1888). 
"  The  Electric  Station  of  the  Citizens'  Light  and  Power  Company  of 

Rochester,  N.  Y."  Robert  Cartwright.    (With  Discussion.)  XXXI, 

335  (1894)- 
■"  The  Guadalajara  Electric  Light  Installation,  Utilizing  the  Famous 

Juanacatlan   Water-Falls,   28   Km.    Distant   from    Guadalajara." 

Rafael  M.  de  Arozarena.     XXIX,  689  (1893). 
"  The  Theory  of  Aqua  Ammonia  Engines,  with  Results  of  Tests  upon 

an  Engine  of  this  Type  Operating  an  Edison  Incandescent  Light- 
ing Plant."     Edward  E.  Magovern.     XIX,  127  (1888). 
"The  Twenty-Eighth  Street  Central  Station  of  the  United  Electric 

Light  and  Power  Company."     H.  W.  York.     (With  Discussion.; 

XXXV,  429  (1896). 

ELECTRIC  MACHINERY. 

—  at  Ogden,  Utah,  Power  Plant.     XXXVIII,  287  (1897  . 
ELECTRIC  MOTORS. 

"  Comparative  Tests  of  an  Electric  Motor  and  a  Steam  Locomotive 
on  the  Manhattan  (Elevated)  Railway.  New  York."  Lincoln 
Moss.  (With  Discussions  XXIII,  193  (1890). 
"  Test  of  Power  Required  to  Drive  Electric  Street  Cars,  and  Total 
Efficiency  of  Motor."  Louis  B.  Bonnett.  XXVII,  307  (1892). 
Discussion,  XXVII,  675. 

ELECTRIC  POWER. 

"  Construction  of  the  Power  House  of  the  Rochester  Power  Companv, 
Adjacent  to  Genesee  Falls,  Rochester,  N.  Y."  Robert  Cart- 
wright.     XXVIII,  19  (1893). 

Power  house,  Astoria,  Oregon,  Water- Works.     XXXVI.  35    1896). 

Power  house  equipment  at  South  Boston  Terminal.  XLIII,  150 
(1900). 

"The  Electric  Station  of  the  Citizens' Light  and  Power  Companv  of 
Rochester,  X.  Y."  Robert  Cartwright.  1  With  Discussion.  \  XXXI, 
335  (1894). 
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ELECTRIC  POWER— {Continued). 

"  The  Ninety-Sixth   Street  Power  Station  of  the  Metropolitan  Street 

Railway  Company,  of  New  York  City."     L.  G.  Montony.     (With 

Discussion.)     XLIV,  119  (1900). 
"  The  Power  Plant,  Pipe  Line  and  Dam  of  the  Pioneer  —  Company  at 

Ogden,  Utah."  Henry  Goldmark.  (With  Discussion.)    XXXVIII,. 

246  (1897). 
"  The  Twenty-Eighth  Street  Central  Station  of   the  United  Electric 

Light  and   Power  Company."     H.W.York.     (With  Discussion.) 

XXXV,  429  (1896). 
See  also  POWER  TRANSMISSION. 

ELECTRIC  RAILWAYS. 

"  Electricity  versus  Steam  for  Branch  Railroad  Lines."      An  Informal 

Discussion.     H.    S.  Haines,   H.  G.  Prout,   Oberlin  Smith,  W.  B. 

Reed,  G.  S.  Davison,  W.  L.   Webb,  J.   James   R.  Croes,  W.  J. 

Baldwin,  D.  C.  Jackson,  Gustav  Lindenthal,  Edward  Wegmann, 

Robert  Moore,    C.    W.  Buchholz,    A.   P.  Davis  and  Charles  H. 

Davis.     XLII,  375  (1899). 
"  Motive  Power  for  Street  Railways."     Alfred  F.  Sears.     XXVII,  313. 

(1892).     Discussion,  XXVII,  574. 
"  The  Substitution   of   Electricity  for  Steam  as  a  Motive  Power  for 

Suburban  Traffic."     John  Findley  Wallace.     (With  Discussion.) 

XXXVII,  133  (1897). 

ELECTRIC  TRANSMISSION. 

&POWER  TRANSMISSION. 

ELECTRICITY. 

"  The  Relative  Merits  of  Working  Hoisting  Machinery  by  Steam, 
Water  and  —  ."     George  A.  Goodwin.     XXIX,  695  (1893). 

ELEVATED    RAILROADS. 

"  A  Study  in  the  Designing  and  Construction  of  ■ —  ,  with  Special  Ref- 
erence to  the  Northwestern  Elevated  Railroad  and  the  Union 
Loop  Elevated  Railroad  of  Chicago,  111."  J.  A.  L.  Waddell. 
(With  Discussion.)     XXXVII,  308  (1897). 

"  On  the  Construction  of  the  Second  Avenue  Line  of  the  Metropolitan 
Elevated  Railway  of  New  York."  G.  Thomas  Hall.  X,  107 
(1881). 

"  The  Detroit  Union  Depot  Viaduct."  J.  W.  Schaub.  (With  Discus- 
sion.)    XXVIII,  309  (1893). 

"  The  Merchants'  Bridge  Terminal  Railway  Viaduct  at  St.  Louis,  Mo." 
Robert  Moore.     XXXI,  500  (1894). 

"  The  Myrtle  Avenue  Improvement  on  the  Brooklyn  Elevated  Rail- 
road." O.  F.  Nichols.  (With  Discussion.)  XXXII,  363 
(1894). 

ELEVATORS. 

"American    Grain  —  ."     E.  Lee    Heidenreich.     XXIX,  644    (1893). 

Discussion,  XXX,  583  (1893). 
Hydraulic  passenger  —  ,  Weehawken  Viaduct.     XXVII,  12  (1892). 
"  The  Weehawken    —   and  Viaduct."     Thomas  E.   Brown,  Jr.,  and 
George  H.  Blakeley.     XXVII,  1  (1892). 
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ELLIPSE. 

"The  False — Reduced  by  Equations  of  Condition."  Arthur  S.  C. 
Wiirtele.     XXIV,  540  (1 891). 

EMBANKMENT. 

Canal  embankments.     XXXIX,  208  (1898). 

"Excavation    and  —  by    Water    Power."     Edward    Bates    Dorsey. 

(With  Discussion.)     XV,  348  (1886). 
"  On  Form  of  Railway  Excavations  and  Embankments."    D.  J.  Whit- 

temore.     (With  Discussion.)     XXXII,   255   (1894). 
"  The  Compressibility  of  Salt  Marsh  under  the  Weight  of  Earth  Fill." 

Eugene  R.  Smith.     (With  Discussion.)     XXXVII,  213  (1897). 

EMBOSSING. 

"  Platen  Presses  for  Letter- Press  Printing,  —  ,  Cutting  and  Scoring." 
John  Thomson.     XXXII,  493  (1894). 

ENGINEERING. 

"A  Century  of  Civil  —  ."  Presidential  Address  at  the  Annual  Con- 
vention at  Niagara  Falls,  N.  Y.,  June  25th,  1901.  J.  James  R. 
Croes.     XLV,  599  (1901). 

"  A  Memoir  of  American  —  ."     John  B.  Jervis.     VI,  39  (1877). 

"  American  —  at  the  Paris  Exposition  of  1878."  (Report  of  the  Com- 
mittee on  the  Exhibition  made  bv  this  Society.)  George  S.  Mori- 
son,  Edward  P.  North  and  John  Bogart.     VII,  317  (1878). 

Ancient  hydraulic  —  .     XXIV,  317  (1891). 

"  Carbon  and  its  Uses  in  Electrical  —  ."  Clarence  M.  Barber. 
XXIX,  680  (1893). 

"  Electro  Science,  as  a  Part  of  the  Education  of  Civil  Engineers." 
Stephen  Chester.     (With  Discussion.)     II,  63  (1873). 

"Engineering."     W.  Milnor  Roberts.     II,  69  (1873). 

"  —  Progress  in  the  United  States."  Presidential  Address  read  at 
the  Twelfth  Annual  Convention  of  (he  Society  held  at  St.  Louis, 
Mo.,  May  25th,  1880;  prepared  by  O.  Chanute,  Vice-President. 
IX,  217  (1880). 

"  Engineers  in  Courts  of  Law."     Wm.  J.  McAlpine.     I,  226  (1872). 

History  of  — ■  in  America.     XLI,   597  (1899). 

History  of  military  —  in  the  United  States.     XXXVIII,  429  (1897). 

"  Science  and  —  ."  Presidential  Address  at  the  Annual  Convention 
at  San  Francisco,  Cal.,  June  30th,  1896.  Thomas  Curtis  Clarke. 
XXXV,  508  (1896). 

"The  Beginnings  of  —  ."  J.  Elfreth  Watkins.  (  With  Discussion.) 
XXIV,  309  (1891). 

"  The  Education  of  Civil  Engineers."  Thomas  C.  Clarke.  Ill,  255 
(1874).     Discussion,  III,  259,  288. 

ENGINES. 

"  A  Practical  Method  for  Reducing  the  Internal  Wastes  of  the  Steam 
Engine."  Robert  H.  Thurston.  XXIII,  39  (1890).  Discus- 
sion, XXV,  15  ( 1 89 1 ) . 

"  An  Automatic  or  Governor  Cut-Off  for  Steam  —  "  William  Arthur. 
II,  81    (1873). 

"Compound  and  Non-Compound  —  ,  Steam-jackets,  &c."  Charles 
E.  Emery.     Ill,  368  (1874).     Discussion,     V,  229  (1875). 
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ENGINES— [Continued). 

"  Cost  and  Work  of  Pumping  —  ."     Report  of  the  Committee.     IV, 

142  (1875).     Discussion,  IV,  223. 
"  Cushioning  the  Reciprocating  Parts  of  Steam  —  ."     John  W.  HilL 

VII,  183  (1878).     Discussion,  IX,   in   (1880). 
"Steam    Engine    Economy.      A    Uniform    Basis    for    Comparison." 

Charles  E.  Emery.     VII,  60  (1878).     Discussion,  VII,   193. 
"  The  Theory  of  Aqua  Ammonia  —  ,  with  Results  of  Tests  upon  an 

Engine  of  this  Type  Operating  an  Edison  Incandescent  Lighting 

Plant."     Edward  E.  Magovern.     XIX,   127  (1888). 
"Triple  Thermic   Motor:  Description,    Operation    and   Results  of  a 

Single  Expansion,  Non-Condensing  Steam  Engine,  Supplemented 

by  the  Evaporation  of  the  Bisulphide  of  Carbon  and  Expansion 

of  its  Vapor,  at  Brush  Electric  Light  Company,  Cleveland,  Ohio." 

Charles  H.  Haswell.     XVII,  193  (1887). 
See  also  STEAM. 
EROSION. 

"  —  of  River  Banks  on  the  Mississippi  and  Missouri  Rivers."     T.  A. 

Ockerson.     XXVIII,  396  (1893).     Discussion,  XXXI,  1  (1894). 

EVAPORATION. 

"Evaporation."     Desmond  FitzGerald.     XV,  581  (1886). 
EXCAVATION. 

"  A  Method  of  Taking  Cross-Sections  in  Deep  Rock  Cuts  by  Trian- 
gulation."     F.  W.  Watkins.     XXII,  386  (1890). 

"  —  and  Embankment  by  Water  Power."  Edward  Bates  Dorsey. 
(With  Discussion.)     XV,  348  (1886). 

"  On  Form  of  Railway  Excavations  and  Embankments."  D.  J.  Whit- 
temore.     (With  Discussion.)     XXXII,  255  (1894). 

"  Quicksand  in  — -  ."  Charles  L.  McAlpine.  (With  Discussion.)  X, 
275  (1881). 

"  Removal  of  Rock  40  Ft.  below  Surface  of  Water,  North  River, 
N.  Y."    John  A.  Bensel.    (With  Discussion.)    XXXII,  231  (1894). 

Submarine  rock  —  .     XXIX,   137  (1893);  XXX,  478  (1893). 
EXCAVATORS. 

"  Plant  and  Material  of  the  Panama  Canal."  William  Plumb  Will- 
iams.    XIX,  273  (1888). 

EXPOSITIONS. 

"American  Engineering  at  the  Paris  Exposition  of  1878."  (Report  of 
the  Committee  on  the  Exhibition  made  by  this  Society.)  George 
S.  Morison,  Edward  P.  North  and  John  Bogart.     VII,  317  (1878). 

"  Lighthouse  Engineering  as  Displayed  at  the  Centennial  Exhibition." 
J.  G.  Barnard.     VIII,  55  (1879). 

"  The  Approaches  and  Transportation  Facilities  of  the  Paris  Exposi- 
tion of  1900."     E.  L.  Corthell.     XLI,  298  (1899). 

EYE-BARS. 

"  An  Instructive  Eye-Bar  Test."  A.  C.  Cunningham.  (With  Discus- 
sion.)    XXXI,  415  (1894). 

"  Approximate  Determination  of  Stresses  in  the  Eye-Bar  Head. "  Will- 
iam H.  Burr.  VI,  127  (1877).  Discussion,  VI,  263;  VII,  189 
(1878). 
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EYE-BARS— (Continued). 

"  Proportions  of  Eye-Bar  Heads  and  Pins,  as  Determined  by  Experi- 
ment." (Discussion  on  Paper  No.  140,  Vol.  VI,  p.  127.)  C.  Shaler 
Smith.     VI,  263  (1877). 

"  Proportions  of  the  Heads  of  —  ."  Charles  Macdonald.  II,  333 
(1873).     Discussion,  II,  337  ;  111,285(1874). 

Tests  of  —  and  of  eye-bar  steel.     XVII,  156  (1887). 

Tests  of  —  for  Sibley  Bridge.     XXI,  126  (1889). 

"The  Results  Obtained  from  Tests  of  Full-Sized  Steel  — ."  Fred- 
erick H.  Lewis.    (With  Discussion.)     XXVII,  358  (1892). 

FANS. 

Use  of  —  for  tunnel  ventilation.     XXIII,  288  (1890). 
FATIGUE  FORMULAS. 

"The  Launhardt  Formula,  and  Railroad  Bridge  Specifications." 
Henry  B.  Seaman.     XLI,  140  (1899). 

'•  Wheel  Concentrations  and  —  in  Bridge  Design."  An  Informal  Dis- 
cussion. Gustav  Lindenthal,  Palmer  C.  Ricketts,  W.  A.  Doane, 
George  S.  Morison,  W.  L.  Cowles,  E.  M.  Scofield,  Henry  B.  Sea- 
man, J.  P.  Snow,  Edwin  Thacher,  J.  A.  L.  Waddell,  O.  E.  Selby, 
Henry  S.  Prichard,  Charles  B.  Wing  and  Edgar  Marburg.  XLI  I, 
189  (1899). 

FERRIES. 

"  Landing  Arrangements  for  a  Car  Ferry  on  the   Mississippi  River." 

Robert  Moore.     XIII,  247  (1884). 
"  The  Railroad  Ferry  Steamer  Sohifio."     Robert    L.  Harris.     XXII, 
247  (1890). 

FIBER. 

"  Lime  Sulphite  —  Manufacture  in  the  United  States."  O.  E.  Mich- 
aelis.     (With  Discussion.)     XX,  263  (1889). 

FILTERS. 

"A  High-Speed  Gravity  Filter  Bed."  A.  McL.  Hawks.  (With  Dis- 
cussion.)    XXXV,  41  (1896). 

Filter,  Denver,  Colo.,  Water-Works.     XXXI,  157  (1894). 

"  Test  of  a  Mechanical  Filter."  Edmund  B.  Weston.  (With  Discus- 
sion.)    XLI  1 1,  69  ( 1900;. 

"The  Construction  of  Gravity  Sand  —  at  Nyack,  N.  Y."  G.  N. 
Houston.     (With  Discussion.)     XLV,  476  (1901). 

"The  Groined  Arch  as  a  Covering  for  Reservoirs  and  Sand  —  :  Its 
Strength  and  Volume."  Leonard  Metcalf.  (With  Discussion.) 
XLIII,  37  (1900). 

FILTRATION. 

" — of  Water  for  Public  Use."  An  Informal  Discussion.  Rudolph 
Hering,  George  F.  Deacon,  George  W.  Fuller,  Samuel  Rideal, 
Henry  Davey,  J.  N.  Greene,  Ad.  Kemna,  K.  E.  Hilgard,  Walter 
Hunter,  Philip  H.  Palmer,  E.  Perrett,  Andrew  Johnston,  H.  Alfred 
Roechling  and  Nicholas  Simin.     XLIV,  399  (1900). 

"Purification  of  Sewage  and  of  Water  by  —  ."  Hiram  F.  Mills. 
XXX,  350  (1893).     Discussion,  XXX,  702. 

"Some  Questions  concerning  the  —  of  Water."  W.  Kiimmel.  XXX, 
330(i893)- 
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FILTRATION— (Continued). 

"  Stream  Contamination  and  Sewage  Purification."  An  Informal  Dis- 
cussion. R.  E.  McMath,  W.  C.  Parmley,  Gardner  S.  Williams, 
Peter  Milne,  Kenneth  Allen,  James  Owen,  Charles  G.  Darrach, 
E.  W.  Harrison,  P.  A.  Maignen,  L.  L.  Tribus,  Palmer  C.  Ricketts 
James  S.  Haring  and  James  H.  Fuertes.     XLII,  160  (1899). 

"The  Albany  Water — Plant."  Allen  Hazen.  (With  Discussion.) 
XLIII,  244  (1900). 

"The  Vicksburg  Settling  Basins."  Clarence  Delafield.  XXI,  88 
(if 


FINANCE. 

"  The  Financial  Management  of  Water-Works."    E.  Kuichling.    (With 

Discussion.)     XXXVIII,  1  (1897). 
"  Valuation  of  Water- Works  Property."      Wynkoop  Kiersted.     (With 

Discussion.)     XXXVIII,  1 1  5  (1897). 

FIRE  PROOFING. 

"  Can  Buildings  be   Made  Fire-Proof?"     Corydon  T.  Purdy.     (With 

Discussion.)     XXXIX,  121  (1898). 
"Tests  of  Fire-Proof    Flooring   Material."     George    Hill.     XXXI V, 

542  (1895).     Discussion,  XXXV,  125  (1896). 

FIRE  PROTECTION. 

"  Description  of  Some  Experiments  on  the  Flow  of  Water  through 
2i-In.  Rubber  Hose,  and  Nozzles  of  Various  Forms  and  Sizes, 
made  on  the  Providence,  R.  J.,  Water- Works.  Also  Results  of 
Investigations  relating  to  the  Height  of  Jets  of  Water."  Edmund 
B.  Weston.     XIII,  376  (1884). 

"Experiments  relating  to  Hydraulics  of  Fire  Streams."  John  R. 
Freeman.     (With  Discussion.)     XXI,  303  ( 1889). 

—  in  high  buildings.     XLIV,  460  (1900). 

Fire  streams.     XXXVIII,  14  (1897). 

"  On  the  Comparative  Liability  to,  and  Danger  from  Conflagrations,  in 
London  and  in  American  Cities."  Edward  B.  Dorsey.  XII 1, 
172  (1884). 

Use  of  sprinklers.     XXXIX,  153  (1898). 

Use  of  water  mains  for  fire  purposes.     XIX,  1 14  (1888). 
FLATS. 

"  Reclamation  of  the  Potomac  —  at  Washington,  D.  C."  Peter  C. 
Hains.     XXXI,  55  (1894).     Discussion,  XXXI,  489. 

"The  Improvement  of  the  South  Boston  —  by  the  Harbor  Commis- 
sioners of  the  State  of  Massachusetts."  Edward  S.  Philbrick. 
VII,  17  (1878). 

FLOOD  WAVES. 

See  WAVES. 
FLOODS. 

"  Characteristics  of  the  Ravine  du  Sud  in  the  Island  of  Hayti,  and 
Plan  for  Averting  its  Overflow."  J.  Foster  Crowell.  XXIV,  470 
(1891).     Discussion,  XXIV,  478;  XXV,  343  (1891). 

FLOOR  BEAMS. 
See  BEAMS. 
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FLOORING. 

"  Tests  of  Fire- Proof  —  Material."  George  Hill.  XXXIV,  542 
(1895).     Discussion,  XXXV,  125  (1896). 

FLOORS. 

Concrete-metal  construction  in  bridges  and  —  .     XXXI,  438  (1894). 
"  Hollow  Tile  —  ,  Past  and   Present."     Fr.  von  Emperger.     XXXIV, 

521  (1895). 
"  On  an  Economical  and  Efficient  Railroad  Bridge  Floor."    \V.  Howard 

White.     XII,  451  (1883). 
Steel  —  at  Boston  South  Terminal  Station.     XLIII,  126  (1900). 
"  The  Mexican  Method  of  Making  Hard  Lime  —  ."     Theo.  G.  Ellis. 

(With  Discussion.)     II,  179  (1873). 

"  Thin  —  for  Bridges."  Albert  F.  Robinson.  XXVII,  483  (1892). 
Discussion,  XXVII,  500,  680. 

FLOW   OF  WATER. 

See  WATER,  FLOW  OF. 
FLUMES. 

"  American  Irrigation  Engineering."  Herbert  M.  Wilson.  (With 
Discussion.)     XXV,  161  (1891). 

—  of    Bear    Valley     Irrigation    Company,     California.     XXXIII     99 

(1895). 
Merits  of  weirs  and  —  for  the    measurement  of  water.     XLIV,  160 
(1900). 

FLUSH  TANKS. 

"  The  Separate  Sewer  System  without  Automatic  —  ."    F.  S.  Odell 

(With  Discussion.)     XXXIV,  223  (1895). 
Use  of  —  in  small  pipe  sewers.     XL,  1  (1898). 
FORESTS. 

"  The  Preservation  of  —  ."  F.  Collingwood.  XIV,  361  (1885). 
Discussion,  XIV,  388. 

FOUNDATIONS. 

"  A  Few  Facts  about  the  Caissons  of  the  East  River  Bridge." 
F.  Collingwood.     (With  Discussion.)     I,  353  (1872). 

"  Bridge  Substructure  and  —  in  Nova  Scotia."  Martin  Murphy. 
XXIX,  620  (1893).     Discussion,  XXX,  567  (1893). 

"  Concerning  —  for  Heavy  Buildings  in  New  York  City."  Charles 
Sooysmith.     (With  Discussion.)     XXXV,  459  (1896)'. 

"  Construction  of  Substructure  for  Lonesome  Valley  Viaduct,  Knox- 
ville,  Cumberland  Gap  and  Louisville  Railroad."  Gustave  R. 
Tuska.     (With  Discussion.)     XXXIV,  247  (1895). 

"  Description  of  the  '  Plenum  Pneumatic  Process  '  as  Applied  in  Found- 
ing the  Piers  of  the  Illinois  and  St.  Louis  Bridge,  at  St.  Louis, 
Mo."     Milnor  Roberts.     I,  259  (1872). 

"  Failure  of  a  Masonry  Pier  and  a  Rock  Foundation."  Wm.  Bar- 
clay Parsons.     (With  Discussion.)     XXXI,  580  (1894). 

"  Fall  of  the  Western  Arched  Approach  to  South  Street  Bridge, 
Philadelphia,  Pa."  D.  McN.  Stauffer.  VII,  264  (1878).  Dis- 
cussion, IX,  319  (1880). 

—  for  elevated  railways.     XXXVII,  321  (1897). 
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FOUNDATIONS— {Continued). 

"  —  under  Water."     Gabriel  Jordan.     II,  309  (1873). 

"  Improved  Method  of  Constructing  —  under  Water  by  Forcing- 
Cement  into  Loose  Sand  or  Gravel  by  Means  of  Air  Pressure." 
Fr.  Neukirch.  XXIX,  639  (1893)'.  Discussion,  XXX,  579 
(1893)- 

"  Method  Pursued  in  Replacing  a  Stone  Pier  on  a  Pile  Foundation." 
J.  Albert  Monroe..    Ill,  58  (1874).     Discussion,  IV,  205  (1875). 

"  On  the  Mode  of  Underpinning  Adopted  for  the  Croton  Lake  Bridge, 
N.  Y.  C.  &  N.  R.  R.,  during  the  Repairs  to  the  Masonry  Piers." 
Alfred  P.  Boiler.     XI,  150  (1882). 

"  Pneumatic  —  ."  William  Sooy  Smith.  (With  Discussion.)  II, 
411  (1873). 

"  Red  Rock  Cantilever  Bridge  :  —  ."    S.  M.  Rowe.    XXV,  662  (1891)  ; 

"  General     Specifications."      S.     W.     Robinson.      XXV,     697  ; 

"Superstructure."     Henry     H.      Ouimby.     XXV,     704.     (With 

Discussion.) 
"  Remarks  on  the  Causes  of  Fall  of  the  Western  Arched  Approach  to 

the   South    Street   Bridge,  Philadelphia."     (Discussion  on    Paper 

No.  171,  Vol.  VII,  p.  264.)     J.G.Barnard.     IX,  319  (1880). 

"  Renewal  of  the  Foundation,  and  Transfer  of  a  Lighthouse  in  Pas- 

cagoula  Harbor."     J.  W.    Putnam.     (With  Discussion.)     X,   14 

(1881). 
"  Some  Notes  on  Foundation  Experiences."     A.  P.  Boiler.     XXVII, 

471  (1892). 
"  Sub-Aqueous  Underpinning."     A.  G.  Menocal.     XI,  181  (1882). 
"  The  —  for  the    Brooklyn  Anchorage   of  the   East  River  Bridge." 

Francis   Collingwood.     Ill,     142    (1874).     Discussion,    IV,    205 

(1875). 

"  The  —  of  the  New  Capitol  at  Albany,  N.  Y."    W.  J.  McAlpine.     II, 

287  (1873). 
"  The  —  of  the  New  Croton  Dam."     Charles  S.  Gowen.     (With  Dis- 
cussion.)    XLIII,  469  (1900). 
"  The  Reconstruction  of  a  Portion  of  the  Substructure  of  the  Johnson- 

ville  Bridge."     Walter  H.  Gahagan.     (With  Discussion.)    XXXI, 

587  (1894). 
"  The  Removal  of  a  Defective  Pivot  Pier,  and  its  Reconstruction." 

Howard  G.  Kelley.     XXXI,  277  (1894). 
"  The  Renewal  of  the  Channel  Pier  of  the  Cincinnati  and  Muskingum 

Valley  Railway  Bridge  over  the  Scioto  River."    Morton   L.   Byers. 

(With  Discussion.)     XXXI,  361  (1894). 
"  The   Underpinning  of  Heavy  Buildings."     Jules  Breuchaud.     (With 

Discussion.)     XXXVII,  31  (1897). 
"The  Use   of   Compressed  Air  in  Tubular  —  and  its  Application  at 

South  Street  Bridge,  Philadelphia,  Pa."     D.  McN.  Stauffer.     VII, 

287  (1878).     Discussion,  VIII,  186  (1879). 

FRAMEWORKS. 

"  The  Exact  Design  of  Statically  Indeterminate  —  .  An  Exposition 
of  its  Possibility,  but  Futility."  Frank  H.  Cilley.  (With  Discus- 
sion.)    XLIII,  353  (1900). 
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FREIGHT. 

Classification  of  —  handled  by  railroads.     XXXI,  181  (1894). 
■ —  and  freight  rates,  on  canals  and  railroads.     XIV,  43  (1885). 

—  rates.     XXIX,  97  (1893);  XXX,  457  (1893). 

—  rates  and  ton-mileage  in  United  States.     XXXV,  9  (1896). 

—  rates,  etc.,  on  Great  Lakes.     XLV,  208  (1901). 

"  How  can  Railways  be  made  more  Efficient  in  the  Transportation  of 
—  ?  "  (Discussion  on  Paper  No.  248,  Vol.  XI,  p.  365.)  William  P. 
Shinn.     XII,  189  (1883).     Discussion,  XII,  339. 

Net  registered  tonnage  at  Sault  Ste.  Marie,  1855- 1899.  XLV,  277 
(1901). 

"Notes  on  the  Classification  of  Railroad  Accounts  and  the  Analysis 
of  Railroad  Rates."     Gratz  Mordecai.     XVIII,  62  (1888). 

"  On  the  Increased  Efficiency  of  Railways  for  the  Transportation  of —  ." 
Wm.  P.  Shinn.  XI,  365  (1882).  Discussion,  XII,  126,  180,  189, 
339(1883). 

"Rapid  Transit  and  Terminal  —  Facilities."  Report  of  the  Com- 
mittee.    IV,  1  (1875).     Discussion,  IV,  240,  251,  252. 

"  The  Elements  of  Cost  of  Railroad  —  Traffic."  O.  Chanute.  II,  381 
(1873)- 

"  The  Production  of  Traffic  and  the  Transportation  of  —  and  Passen- 
gers."    Martin  Coryell.     (With  Discussion.)     II,  240  (1873). 

Tonnage  of  Port  of  Montreal.     XXXV,  15  (1896). 

Tonnage  on  Erie,  Suez  and  St.  Mary's  Falls  Canals.  XXXV,  13 
(1896). 

Weight  of  machinery  per  square  foot  of  floor  space.  XXXI,  184 
(1894). 

Weight  of  various  materials  as  usually  shipped.     XXXI,  183  (1894). 
FREIGHT  CARS. 

See  ROLLING  STOCK. 
FRICTION. 

"  Experimental  Determination  of  the  Rolling  —  in  Operating  the  Draw 
of  the  Thames  River  Bridge,  together  with  Method  for  Determin- 
ing Power  to  Operate  Draw-Bridges."  Alfred  P.  Boiler,  Jr.,  and 
H.  J.  Schumacher.    (With  Discussion.)     XXV,  638  (1891). 

"  Experiments  on  the  Resistances  of  Rolling  Stock."  A.  M.  Welling- 
ton.    VIII,  21  (1879). 

"Experiments  with  New  Apparatus  on  Journal  —  at  Low  Velocities." 
A.  M.  Wellington.     (With  Discussion.)     XIII,  409  (1884). 

"  —  Coefficient    for   Riveted   Steel  Pipe."     An   Informal    Discussion. 

A.  McL.  Hawks.     XLII,  155  (1899). 
"  —  Rollers."     C.  L.  Crandall  and  A.  Marston.     XXXII,  99  (1894;. 

Discussion,  XXXII,  127,  270. 
"  Some  Facts  in  Relation  to  —  ,  Waste  and  Loss  of  Water  in  Mains." 

Charles  B.  Brush.     (With  Discussion.)     XIX,  89  (1888). 
"  Tests  of   —   of   Hydraulic  Cupped-Leather    Packing."     Theodore 

Cooper.     XVI,  30  (1887). 

FROG  POINTS. 

"The  Relation  of  Wheels  to  —  and  to  Guard  Rails."  Archibald  A. 
Schenck.     (With  Discussion.)     XXXI,  509  (1894). 
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FROST. 

"Experimental  Tests  of  Building  Stones."  Robert  G.  Hatfield.  II, 
145  (1873). 

"  The  Relative  Effects  of  —  and  the  Sulphate  of  Soda  Efflorescence 
Tests  on  Building  Stones."  Lea  Mel.  Luquer.  (With  Discus- 
sion.)    XXXIII,  235  (1895). 

FUEL. 

"  Efficiency  of  Furnaces  Burning  Wet  —  ,  as  Determined  by  Experi- 
ments on  a  Large  Scale."  R.  H.  Thurston.  Ill,  290  (1874), 
Discussion,  III,  316',  334;  IV,  88  (1875). 

See  also  COAL:  COKE. 

FURNACES. 

"  Efficiency  of  —  Burning  Wet  Fuel,  as  Determined  by  Experiments 
on  a  Large  Scale."  R.  H.  Thurston.  Ill,  290  (1874).  Discus- 
sion, III,  316,  334;  IV,  88  (1875). 

GABIONS. 

"Improvement  of  Entrance  to  Galveston  Harbor."  Charles  W. 
Howell.     VI,  223  (1877). 

GARBAGE  DISPOSAL. 

"  European  Sewage  and  —  ."     W.  Howard  White.     XV,  849  (1886). 
See  also  SEWAGE  DISPOSAL. 

GAS. 

Comparative  cost  of  electric  and  —  light.     XVIII,  145  (1888). 

GAS  HOLDERS. 

Description  of  foundation  for  gas  holder.     XXVII,  471  (1892). 

GAUGE. 

"  Early  History  of  Railways  and  Origin  of  —  ."  J.  Dutton  Steele. 
(With  Discussion.)      II,  53  (1873). 

"  On  the  Gauges  of  Railroad  Track  in  General,  with  Special  Consider- 
ation of  Narrow  —  Railroads."  E.  A.  Ziffer.  (Translated  from 
the  German  by  Wolfgang  G.  Triest.)  XXIX,  453  (1893).  Dis- 
cussion, XXX,  537  (1893). 

GAUGES. 

Pressure-difference  gauge.     XXVI,  439  (1892). 

GAUGING. 

of  Cedar  River,  Washington."     Theron   A.  Noble.     (With  Dis- 


cussion.)    XLI,  1  (ii 
—  of  Potomac  River.     XXVIII,  211  (1893). 

" — of  Streams."  A  Discussion.  David  M.Greene.  V,  251  (1876). 
Gaugings  of  Missouri  River  at  Great  Falls,  Mont.  XXVII,  65  (1892). 
"  Rainfall   and    River-Flow."     Cyrus   C.    Babb.     (With    Discussion.) 

XXVIII,  323  (1S93). 
"The  —  of  Streams."     Clemens  Herschel.     VII,  236  (1878). 
"  The  Hydrography  of  the  Potomac  Basin."     Cyrus  C.  Babb.     (With 

Discussion.)     XXVII,  21  (1892). 
See  also  WATER,  FLOW  OF,  IN  OPEN  CHANNELS. 
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GEOLOGY. 

"  A  Few  Remarks  about  the  Niagara  Gorge."  L.  L.  Buck.  (With 
Discussion.)     XXXII,  205  (1894). 

"  —  in  its  Relations  to  Topography."  John  C.  Branner.  (With  Dis- 
cussion.)    XXXIX,  53  (1898). 

—  of  slate  producing  regions.     XXXII,  529  (1894). 

"  The  Sandrcck  Sewers  of  St.  Paul,  Minn."  George  L.  Wilson.  (With 
Discussion.)     XXXII,  195  (1894). 

GIRDERS. 

"  A  Direct  Method  of  Spacing  Rivets  and  Finding  the  Position,  etc., 
of  Stiffeners  in  Plate  —  ."  E.  Schmitt.  (With  Discussion.)  XLV, 
550  (1901). 

"  A  New  Graphical  Solution  of  the  Problem,  What  Position  a  Train  of 
Concentrated  Loads  must  have  in  order  to  cause  the  Greatest 
Stress  in  any  Given  Part  of  a  Bridge  Truss  or  Girder."  Henry  T. 
Eddy.     XXII,  259  (1890). 

"  Application  of  the  Theory  of  Continuous  —  to  Economy  in  Bridge 
Building."     Charles  Bender.     V,  147  (1876).     Discussion,  V,  219. 

Bibliography  relating  to  continuous  —  ,  1854-1874.     Ill,  446  (1874). 

"  Experimental  Strains  upon  a  Bowstring  Trussed  Girder."  Theo.  G. 
Ellis.     II,  107  (1873). 

"  On  the  Principles  of  the  Construction  of,  and  the  Calculation  of  the 
Strains  in,  Revolving  Drawbridges  Having  Two  Spans  or  Open- 
ings, and  Built  as  Continuous  —  ,  more  especially  as  Continuous 
Panel  —  ."  Clemens  Herschel.  Ill,  395  (1874).  Discussion, 
IV,  203  (1875). 

Plate  girder  proportioning.     XXVI,  106  (1892). 

"  The  Continuous  Girder  as  a  Tipper."  C.  H.  Lindenberger.  XXVI, 
469  (1892J. 

See  also  BRIDGES. 
GLASS. 

"  Some  Experiments  on  the  Transverse  Breaking  Strain  of  Plate  —  ." 
G.    W.    Plvmpton.     XXV,  223    (1891).     Discussion,    XXV,  226, 
635- 
GOVERNORS. 

"An  Automatic  or  Governor  Cut-Off  for  Steam  Engines."  William 
Arthur.     II,  81   (1873). 

Electric   governor   for   regulation   of    water   power.       XXXVII,     17 
(1897). 
GRADE  CROSSINGS. 

"  History  of  the  Pennsylvania  Avenue  Subway,  Philadelphia,  and 
Sewer  Construction  Connected  Therewith."  George  S.  Webster 
and  Samuel  Tobias  Wagner.  (With  Discussion.)  XLIV,  1 
(1900). 

"  Inspection  and  Maintenance  of  Railway  Structures."  A  Discussion. 
John  A.  Wilson,  Willard  S.  Pope,  George  H.  Pegram,  G.  Bous- 
caren,  W.  S.  Lincoln.  Joseph  M.  Wilson,  James  G.  Dagron.  J.  A. 
L.  Waddell.  Edward  S.  Philbrick,  A.  Bryson,  Robert  A.  Shailer, 
W.  A.  Haven,  John  M.  Goodwin,  Albert  Lucius,  E.  P.  Dawley, 
C.   A.  Marshall,  D.  J.  Whittemore,  Theodore  Cooper,  H.  Stanley 
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-GRADE  CROSSINGS—  {Continued). 

Goodwin,  A.  M.  Wellington,  Percival  Roberts,  Jr.,  C.  C. 
Schneider,  C.  Frank  Allen,  John  Bogart,  Frederic  Graff,  Robert  I. 
Sloan,  J.  Foster  Flagg,  J.  J.  R.  Croes,  William  Kent,  Robert 
Moore  and  William  J.  McAlpine.  XVII,  259  (1887). 
"  The  Rearrangement  of  the  Railway  Terminal  System  at  Altona. 
with  Special  Reference  to  the  Avoidance  of  —  ."  R.  Caesar. 
(Translated  from  the  German  by  Wm.  H.  Searles.)  XXIX,  295 
(1893).     Discussion,  XXX,  512  (1893). 

GRADES. 

"Street  —  and  Cross-Sections  in  Asphalt  and  Cement."     Robert  P. 

Woods.     (With  Discussion.)     XLII,  1  (1899). 
"  The  Approximate  Value  of  a  Reduction  of  Ruling  or  Maximum  —  , 

Especially  for  the  Use  of  Engineers  on  Location  of    Railroads." 

John  G.  Clarke.     II,  399  (1873). 
"  The  Construction  of   the  Atchison,  Topeka  and  Santa  Fe  Railroad 

over  the  Raton  Mountains,  and  the  Performance  of  Locomotives 

on  its   Steep  —  ."     James  D.   Burr.     (With  Discussion.)     VIII, 

295  (1879). 
"  The    Proper   Compensation    for    Railroad    Curves."     William    R. 

Morley.     (With  Discussion.)     XIII,  181  (1884). 

GUARD  GATES. 

"  Description  of  —  at  the  Point  Street  Bridge  at  Providence,  R.  I." 
William  D.  Bullock.     XX,  78  (i<r~ 


GUARD  RAILS. 

"  The  Relation  of  Wheels  to  Frog  Points  and  to  —  ."     Archibald  A. 
Schenck.     (With  Discussion.)     XXXI,  509  (1894). 

GULF  STREAM. 

See  OCEAN  CURRENTS. 

GUNS. 

"Steel:    Its  Properties;    Its   Use  in   Structures  and   in    Heavy  —  ." 

William  Metcalf.     (With  Discussion.)     XVI,  283  (1887). 
"  The  Heavy  Gun  Question."     O.  E.  Michaelis.     XIII,  215  (1884). 
See  also  ORDNANCE. 

HARBORS. 

"A    Brief    Account  of  the   Building   of    Leixoes  Harbor."     Alfonso 

Joaquim  Nogueira  Soares.    XXIX,  194  (1893).    Discussion,  XXX, 

490(1893). 
Ancient  —  .     XXIV,  323  (1891). 
'•  Commercial  Cities  :  The  Law  of  their  Birth  and  Growth."     Alfred 

F.  Sears.     (With  Discussion.)     XIV,  19  (1885). 
"  Harbor  Works  at  Copenhagen,  Denmark."     H.  C.  V.  Moller.     XIV, 

212  (1885). 
"  History  of   the    Conversion    of   the    River  Clyde   into  a  Navigable 

Waterway,   and   of  the    Progress  of  Glasgow  Harbour  from  its 

Commencement  to  the  Present  Day."     James  Deas.     XXIX,  128 

(1893).     Discussion,  XXX,  478  (1893). 
•"  Improvement   of    Entrance   to    Galveston    Harbor."     Charles   W. 

Howell.     VI,  223  (1877). 
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HARBORS— {Continued). 

"  Improvement  of    Gray's  Harbor,  Wash."     Bolton   \V.   DeCourcy. 

(With  Discussion.)     XXXII,  477  (1894). 
Improvement  of  Honolulu  Harbor.     XXXVI,  125  (1896). 
Improvement   of    various  —  on    the    Pacific    Coast.      XXXVI,     109 

(1896). 
"  Improving  the  Entrance  to  a  Bar  Harbor  by  a  Single  Jetty."     T.  W. 

Symons.     (With  Discussion.)     XXXVI^  109  (1896). 
"Jetty  —  of  the  Pacific  Coast."     Thomas  W.  Symons.     XXVIII,  155 

(1893).     Discussion,  XXVIII,  372. 
"  Method  Used  to  Secure  the  Stability  of  a  Quay  Wall  at  the  Port  of 

Altona,  on  the  Elbe,  in  Germany,  which   had  Shifted  its  Position 

after  Completion."     Berthold  Stahl.     XXX,  284  (1893).     Discus- 
sion, XXX,  687. 
"Navigation     Works    Executed    in    France    from    1876    to    1891." 

F.  Guillain.     (Translated  from   the  French  by   C.   L.  Crandall, 

assisted  by  C.  \V.  Sherman.)     XXIX,  1  (1893). 
"  On  the  Straits  of  Juan   de  Fuca,   Puget  Sound  ;  and  Government 

Improvements   on   the    Pacific    Coast."     Bolton    W.    DeCourcy. 

(With  Discussion.)     XXV,  420  (1891). 
"  Principles  of  Tidal  Harbor  Improvement  as  Applied  at  Wilmington, 

Cal."     Clinton  B.    Sears.     V,  388   (1876).     Discussion,  VI,   189 

(1877). 
"  Provincetown  Dike."     James  B.  Francis.     1,329(1872). 
"  Recent  Dredging  Operations  at  Oakland  Harbor,  California."     L.  J. 

Le  Conte.     XIII,  9  (1884). 
"  Some  Observations  on  the   Subject  of  the  Improvement  of  Several 

of  the  Rivers  of  the  Atlantic   Coast."     W.  P.  Craighill.     (With 

Discussion.)     XIX,  233  (1888). 
"Some    Recent    Experiments    with    Dynamite   on    an   Ocean    Bar." 

O.  M.  Carter.     (With  Discussion.)     XXV,  442  (1891). 
"  The   Brazos    River    Harbor    Improvement."     George    Y.    Wisner. 

XXV,  519  (1891).     Discussion,  XXV,  537  ;  XXVI,  518  (1892). 
"  The  Causes  of  the  Formation  of  Bars  at  the  Mouths  of  Rivers,  as 

Shown  in  an  Examination  of  the  Connecticut  River."     Theodore 

G.Ellis.     11,313(1873). 
"  The    Development    of    Quay-Cranes    in   the     Port    of    Hamburg." 

Chr.  Nehls.     XXX,  258  (1893). 
"  The  Improvement  of  —  on  the  South  Atlantic  Coast  of  the  United 

States."     William    Murray  Black.     XXIX,  223   (1893).     Discus- 
sion, XXX,  498  (1893).    . 
"  The  Improvement  of  the  Channels  at  the  Entrance  to  the  Harbor  of 

New  York."     Joseph  Edwards.     XXV,  573  (1891). 

"  The  Improvement  of  the  Harbor  of  Ouebec."  J.  Vincent  Browne. 
IX,  455  (1880). 

"  The  Improvement  of  the  South  Boston  Flats  by  the  Harbor  Com- 
missioners of  the  State  of  Massachusetts."  Edward  S.  Philbrick. 
VII,  17(1878). 

"The  Improvement  of  the  Water  Front  of  the  City  of  New  York." 
John  D.  Van  Buren,  Jr.     (With  Discussion.)     Ill,  172  (1874). 
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HARBORS— (Continued). 

"The  Plant  of  Maritime  Commercial  Ports  of  France."     H.  Despres. 

(Translated  from  the  French  by  Charles  Warren  Hunt.)     XXX, 

235  (1893)- 
"  The  Reaction  Breakwater  as  Applied  to  the  Improvement  of  Ocean 

Bars."     Lewis  M.  Haupt.     XLII,  485  (1899).     Discussion, XLII, 

501;  XLIII,  93  (1900). 
"  The  South   Pass  Jetties.     Ten  Years'  Practical  Teachings  in  River 

and    Harbor    Hydraulics."     K.    L.    Corthell.     XIII,   313    (1884). 

Discussion,  XV,  223  (1886). 

HEAD-GATES. 

"  Hoisting  Apparatus  of  the  Canal  —  at  Sewall's  Falls,  N.  H."  John 
R.  Freeman.     (With  Discussion.)     XXXII,  278  (1894). 

HEAT. 

"  Note    Relating  to    Rumford's    Determination    of    the    Mechanical 

Equivalent  of  —  ."     Robert  H.  Thurston.     II,  289  (1873). 
"On  the  Application  of  a  New  System  of  Distillation  with  Conserva- 
tion of  —  ."     Thomas  Prosser.     I,  79  (1872). 

HEATING. 

"  District  Steam  Systems."  Charles  E.Emery.  XXIV,  188  (1891). 
Discussion,  XXIV,  216. 

"  Experiments  with  a  New  Method  of  —  and  Ventilation."  Charles 
Carroll  Gilman.     XXXVII,  59  (1897). 

—  and  ventilating  South  Boston  Terminal.     XLIII,  156  (1900). 

"Steam  —  ."  Wm.  E.  Worthen.  (With  Discussion.)  XXIV,  206 
(1891). 

"Tests  of  Condensation  in  Cast-iron  Radiators."  William  J.  Bald- 
win.    XXXII,  34  (1894). 

The  —  of  halls  of  audience.     X,  53  (1881). 

HIGHWAYS. 
See  ROADS. 

HOISTING    MACHINERY. 

"  Hoisting   Apparatus  of   the   Canal    Head-Gates  at   Sewall's  Falls, 
N.H."    John  R.  Freeman.    (With  Discussion.)  XXXII,  278  (1894). 
"  The  Relative  Merits  of  Working  —  by  Steam,  Water  and  Electric- 
ity."    George  A.  Goodwin.     XXIX,  695  (1893). 

HOSE. 

Loss  of  head  in  —  .     XIII,  376  (1884). 

HOUSE  DRAINAGE. 

"The  Single  Trap  System  of  —  ."  Latham  Anderson.  (With  Dis- 
cussion.)    XXV,  394  (1891). 

HYDRAULICS. 

See  WATER,  FLOW  OF. 

HYDROGRAPHY. 

"The  —  of  the  Potomac  Basin."  Cyrus  C.  Babb.  (With  Discussion.) 
XXVII,  21  (1892). 


INCLINED  RAILWAYS. 

"  Early  Surveys  and  Reports  in  Reference  to  the  Transmission  of 
Trade  across  the  Allegheny  Mountains  in  the  State  of  Pennsyl- 
vania, known  as  the  Allegheny  Portage."  Moncure  Robinson. 
XV,  181  (1886). 

"  Reminiscences  and  Experiences  of  Early  Engineering  Operations  on 
Railroads,  with  Especial  Reference  to  Steep  Inclines-." 
W.  Milnor  Roberts.  VII,  197  (1878).     Discussion,  VII,  216. 

"  The  Abt  System  of  Railway  for  Steep  Inclines."  Walton  W. 
Evans.     XV,  147  (1886). 

"  The  American  Line  from  Vera  Cruz  to  the  City  of  Mexico,  via 
Jalapa,  with  Notes  on  the  Best  Methods  of  Surmounting  High 
Elevations  by  Rail."  A.  M.  Wellington.  (With  Discussion.) 
XV,  791   (1886). 

"The  Incline  Plane  Railroad  at  Madison,  Ind.  Its  History  and  Opera- 
tion."    M.J.Becker.     VII,  68  (1878).     Discussion,  VII,  216. 

INSPECTION. 

"  —  and  Maintenance  of  Railway  Structures."  A  Discussion.  John 
A.  Wilson,  Willard  S.  Pope,  George  H.  Pegram,  G.  Bouscaren, 
W.  S.  Lincoln.  Joseph  M.  Wilson,  James  G.  Dagron,  J.  A.  L. 
Waddell,  Edward  S.  Philbrick,  A.  Bryson,  Robert  A.  Shailer,  W. 
A.  Haven,  John  M.  Goodwin,  Albert  Lucius,  E.  P.  Dawley,  C. 
A.  Marshall,  D.  J.  Whittemore,  Theodore  Cooper,  H.  Stanley 
Goodwin,  A.  M.  Wellington,  Percival  Roberts,  Jr.,  C.  C. 
Schneider,  C.  Frank  Allen,  John  Bogart,  Frederic  Graff,  Robert 
I.  Sloan,  J.  Foster  Flagg,  J.  J.  R.  Croes,  William  Kent,  Robert 
Moore  and  William  J.  McAlpine.     XVII,  259  (1887). 

"Inspectors  and  Bridge  Work."  Samuel  Tobias  Wagner.  (With 
Discussion.)     XVII.  318  (1887). 

INSTRUMENTS. 

Evolution  of  engineering —  .     XXIV,  343  (1891). 
"  Historical  Notes  upon  Ancient  and  Modern  Surveying  and  Survey- 
ing —  ."     H.  D.  Hoskold.     XXX,  135  (1893). 

INTERLOCKING. 

See  SIGNALING. 
IRON. 

"  A  Note  on  the  Resistance  of  Materials."     Robert  H.  Thurston.     II, 

239  (1873)- 
"An  Analysis  of  the  Cost  and  Description  of  the  Methods  of  Mining 

Employed  in  the  Marquette  —  Region,  Lake  Superior,  Michigan." 

T.  B.  Brooks.     II,  15  (1873). 
"  Compressive  Strength  of  Steel  and  —  ."  Charles  A.  Marshall.    XVII, 

53  (1887). 
"Corrosion  of —  ."     Wm.  J.  McAlpine.     I,  23  (1872). 
"  Experiments  on  the  Tensile  Strength  of  Bar  —  and  Boiler-Plate." 

C.  B.  Richards.     (With  Discussion.)     II,  339  (1873). 
"  Note  on  the  Resistance  of  Materials."     Robert  H.  Thurston.     IV, 

334(i875)- 
"  Notes   on  the  Crushing  Strength    of   American  —  ."     Thomas   C. 

Clarke.     (With  Discussion.)     II,  228  (1873). 
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IRON— [Continued). 

"  On  a  New  Method  of  Detecting  Overstrain  in  —  and  Other  Metals, 
and  on  its  Application  in  the  Investigation  of  the  Causes  of  Acci- 
dents to  Bridges  and  Other  Constructions."  Robert  H.  Thurs- 
ton.    VII,  53  (1878). 

"  Painting  of — Structures  Exposed  to  Weather."  E.  Gerber.  (With 
Discussion.)     XXXIII,  485  (1895). 

"Qualities  of  —  and  Steel."     William  Metcalf.     V,  323  (1876). 

Resilience  tests  of  —  ..    XXXIX,  237  (1898). 

"Tests  of  Bridge  Irons."  J.  Dutton  Steele.  (With  Discussion.)  II, 
223  (1873). 

"  The  Manufacture  of  Pig  —  ."     E.  N.  K.  Talcott.     I,  191  (1872). 

•S^aA^CAST  IRON:  WROUGHT  IRON. 
IRON  WORK. 

"  The  —  for  the  Dome  of  the  Proposed  Government  Building,  World's 
Columbian  Exposition,  Chicago,  111."  James  C.  McGuire.  XXVI, 
1  (1892). 

"  The  Protection  from  Corrosion  of  —  Used  as  Covering  for  Railroad 
Tunnels."  James  G.  Dagron.  (With  Discussion.)  XXVII,  324 
(1892). 

IRRIGATION. 

"  A  Water  Meter  for  —  ."     A.  D.  Foote.     XVI,  134  (1887). 

"  American  —  Engineering."    Herbert  M.  Wilson.     (With  Discussion.) 

XXV,  161  (1891). 
"  Irrigation."     Edward  Bates  Dorsey.     (With  Discussion.)     XVI,  85 

(1887). 
"  —  in    India."     Herbert    M.    Wilson.     (With    Discussion.)     XXIII, 

217  (1890). 
" — Studies."      Elwood     Mead.     (With     Discussion.)     XLIV,     149 

(1 900). 
"  The  Construction  of  the  Sweetwater  Dam."     James  D.  Schuyler. 

(With  Discussion.)     XIX,  201  (1888). 
"  The  Santa  Ana  Canal  of  the  Bear  Valley  —  Company."     William 

Ham.  Hall.     XXXIII,  61  (1895).     Discussion,  XXXIII,  587. 

JETTIES. 

"Improvement    of    Entrance    to    Galveston    Harbor."    Charles   W. 

Howell.     VI,  223  (1877). 
"  Improvement   of   Gray's  Harbor,    Wash."     Bolton    W.    DeCourcy. 

(With  Discussion.)     XXXII,  477  (1894). 
"  Improving  the  Entrance  to  a  Bar  Harbor  by  a  Single  Jetty."     T.  W. 

Symons.     (With  Discussion.)     XXXVI,  109  (1896). 
—  at  Aransas  Pass,  Texas.     XL,  96  (1898). 
"Jetty  Harbors  of  the  Pacific  Coast."    Thomas  W.  Symons.    XXVIII, 

155  (1893).     Discussion,  XXVIII,  372. 
"  Littoral  Movements  of  the  New  Jersey   Coast,    with  Remarks   on 

Beach  Protection  and  Jetty  Reaction."     Lewis  M.  Haupt.     (With 

Discussion.)     XXIII,  123  (1890). 
"  Notes  on  the  Improvement  of  the  Mouth  of  the  Mississippi."     W. 

Milnor  Roberts.      IV,  321  (1875).     Discussion,  IV,  332 ;  V,  275 

(1876). 
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JETTIES— {Continued). 

"  Notes  on  the  South  Pass  —  ."     Max  E.  Schmidt.     IX,  290  (ii 

"  On  the  Straits  of  Juan  de  Fuca,  Puget  Sound  ;  and  Government 
Improvements  on  the  Pacific  Coast."  Bolton  W.  DeCourcy. 
(With  Discussion.)     XXV,  420  (1891). 

"  Origin  of  the  Gulf  Stream  and  Circulation  of  Waters  in  the  Gulf  of 
Mexico,  with  Special  Reference  to  the  Effect  on  Jetty  Construc- 
tion."    N.  B.  Sweitzer.     (With  Discussion.)     XL,  86  (1898). 

"  Principles  of  Tidal  Harbor  Improvement  as  Applied  at  Wilmington, 
Cal."  Clinton  B.  Sears.  V,  388  (1876).  Discussion,  VI,  189 
(1877). 

"  Some  Notes  on  the  Holland  Dikes."  William  Starling.  XXVI, 
559(1892). 

"  The  Brazos  River  Harbor  Improvement."  George  Y.  Wisner. 
XXV,  519  (1891).     Discussion,  XXV,  537  ;  XXVI,  518  (1892). 

"  The  Delta  of  the  Mississippi,  Considered  in  Relation  to  an  '  Open 
River  Mouth.'  "  John  G.  Barnard.  IV,  104  (1875).  Discussion, 
IV,  290,  297. 

"  The  Improvement  of  Harbors  on  the  South  Atlantic  Coast  of  the 
United  States."  William  Murray  Black.  XXIX,  223  (1893). 
Discussion,  XXX,  498  (1893). 

■"  The  Improvement  of  the  Channels  at  the  Entrance  to  the  Harbor  of 
New  York."     Joseph  Edwards.     XXV,  573  (1891). 

■"  The  Proper  Profile  for  Resisting  Wave  Action."  (Abstract.) 
Robert  Fletcher.     XXXVI,  514  (1896). 

"  The  Reaction  Breakwater  as  Applied  to  the  Improvement  of  Ocean 
Bars."  Lewis  M.  Haupt.  XLII,  485  (1899).  Discussion,  XLII, 
501  ;  XLIII,  93  (1900). 

"  The  South  Pass  —  .  Descriptive  and  Incidental  Notes  and  Memo- 
randa."    E.  L.  Corthell.     VII.  131  (1878).     Discussion,  VII,  159. 

"  The  South  Pass  —  .  Notes  on  the  Consolidation  and  Durability  of 
the  Works,  with  a  Description  of  the  Concrete  Blocks  and  Other 
Constructions  of  the  Last  Year."  Max  E.  Schmidt.  VIII,  189 
(1879). 

"  The  South  Pass  —  .  Ten  Years'  Practical  Teachings  in  River  and 
Harbor  Hydraulics."  E.  L.  Corthell.  XIII,  313  (1884).  Dis- 
cussion, XV,  223  (1886). 

JOURNAL  FRICTION. 

"Experiments  on  the  Resistances  of  Rolling  Stock."  A.  M.  Welling- 
ton.    VIII,  21  (1879). 

"  Experiments  with  New  Apparatus  on  —  at  Low  Velocities." 
A.  M.  Wellington.     (With  Discussion.)     XIII,  409  (1884). 

LABOR. 

"  The  Anthracite  Coal  Trade  and  —  Question,  as  Connected. "  Martin 
Coryell.     I,  367  (1872). 

LAKES. 

Freight  rates,  etc.,  on  Great  —  .     XLV,  208  (1901). 
Improvement  of  Great  —  .     XLV,  224  (1901). 

"  Inland  Transportation."  F.  A.  Mahan.  XXIX,  97  (1893).  Dis- 
cussion, XXX,  457  (1893). 
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L  A  K  E  S — ( Continued) . 

"  Reservoir  System  of  the  Great  —  of  the  St.  Lawrence  Basin ;  Its 
Relation  to  the  Problem  of  Improving  the  Navigation  of  these 
Bodies  of  Water  and  of  their  Connecting  Channels."  Hiram  M. 
Chittenden.     (With  Discussion.)     XL,  355  (1898). 

"  Temperature  of  Water  at  Various  Depths  in  —  and  Oceans."  Ham- 
ilton Smith,  Jr.     (With  Discussion.)     XIII,  73  (1884). 

"  The  Temperature  of  —  ."  Desmond  FitzGerald.  (With  Discussion.) 
XXXIV,  67  (1895): 

LAND  RECLAMATION. 

"  Levees,  as   a   System   for   Reclaiming  Lowlands."    George  W.  R. 

Bayley.     V,  115  (1876).     Discussion,  V,  299;  VI,  305  (1877). 
"  Reclamation  of  the  Potomac  Flats  at  Washington,  D.  C."     Peter  C. 

Hains.     XXXI,  55  (1894).     Discussion,  XXXI,  489. 
"  The  Compressibility  of  Salt  Marsh  under  the  Weight  of  Earth  Fill." 

Eugene  R.  Smith.     (With  Discussion.)     XXXVII,  213  (1897). 
"  The  Dangers  Threatening  the   Navigation  of  the  Mississippi  River 

and   the    Reclamation   of   its    Alluvial    Lands."     B.    M.  Harrod. 

VII,  243  (1878). 
"  The  Improvement  of  the  South  Boston  Flats  by  the  Harbor  Commis- 
sioners   of  the    State    of   Massachusetts."     Edward  S.  Philbrick. 

VII,  17  (1878). 
See  also  DRAINAGE. 
LANDSLIDES. 

"  Notes   on  a  Mountain  Slide."     W.  G.  Curtis.     (With    Discussion.) 

XXIV,  556  (1891). 

LAW. 

"  Engineers  in  Courts  of  —  ."     Wm.  J.  McAlpine.     I,  226  (1872). 

—  of  special  assessments.     XXXVIII,  373  (1897). 
LEVEES. 

"Bank    Revetment   on   the    Lower  Mississippi."     H.  St.  L.   Coppee. 

(With  Discussion.)     XXXV,  141    (1896). 
"  Levee  Theorv  Tested  by  Facts."     Robert  E.  McMath.     XIII,  331 

(1884).     Discussion,  XIV,  219  (1885). 
"  —  ,  as  a  System  for  Reclaiming  Lowlands."     George  W.  R.  Bayley. 

V,  115  (1876).     Discussion,  V,  2991V!,  305  (1877). 

—  on  Mississippi  River.     VII,  243  (187S). 

"  Standard  Levee  Sections."     H.  St.  L.  Coppee.     (With  Discussion.) 

XXXIX,  191  (1898). 
"  The  Davis  (Crevasse)  Levee."     Sidney  F.  Lewis.     XVII,  199  (1887). 
"The    Improvement  of  Channels   in    Sedimentary    Rivers."     George 

H.  Henshaw.     XX,  109  (1889).     Discussion,  XX,  116,229. 
"  The    Improvement    of   the    Mississippi   River."     William    Starling. 

XX,  85  (1889).     Discussion,  XX,  229. 
"  The  —  of  the  Mississippi  River."     Caleb  G.  Forshey.     Ill,  267,  289 

(1874).     Discussion,  IV,  85  (1875). 
"  The  Overflow  of  the  Mississippi  River."     Lyman  Bridges.     (With 

Discussion.)     XI,  251   (1882). 
See  also  DIKES. 
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LEVELING. 

"  Experiments  on  the  Stability  of  Bench  Marks."  George  W.  Cooley. 
(With  Discussion.)     XX,  73  (1889). 

"  Spirit  —  of  the  United  States  Geological  Survey."  Herbert  M.  Wil- 
son.    (With  Discussion.)     XXXIX,  339  (1898). 

"  The  Theory  and  Practice  of  Precise  Spirit  —  ."  David  A.  Molitor. 
(With  Discussion.)     XLV,  1  (1901). 

See  also  SURVEYING. 
LEVELS. 

"  Errors  in  Railroad  —  ."  Howard  V.  Hinckley.  (With  Discussion.) 
XV,  893  (1886). 

LIFT  BRIDGES. 

Harlem  River  End-Lift  Bridge.     XXXIII,  37  (1895). 

"  The  Halsted  Street  Lift  Bridge."  J.  A.  L.  Waddell.  (With  Dis- 
cussion.)    XXXIII,  1  (1895). 

"  The  Utica  Lift  Draw-Bridge."  Squire  Whipple.  Ill,  190  (1874). 
Discussion,  III,  194;  IV,  203  (1875). 

LIGHTHOUSES. 

"  Lighthouse  Engineering  as  Displayed  at  the  Centennial  Exhibition." 

J.  G.  Barnard.     VIII,  55  (1879). 
—  of  France.     XXIX,  59  (1893). 

"  Minot's  Ledge  Lighthouse."     B.  S.  Alexander.    VIII,  83  (1879). 
"  Renewal  of  the  Foundation,  and  Transfer  of  a  Lighthouse  in  Pasca- 

goula    Harbor."     J.    W.    Putnam.     (With    Discussion.)     X,    14 

(1881). 

LIME. 

"  The  Mexican  Method  of  Making  Hard  —  Floors."  Theo.  G.  Ellis. 
(With  Discussion.)     II,  179  (1873). 

LIMNORIA. 

"  Marine  Wood  Borers."  Charles  H.  Snow.  (With  Discussion.) 
XL,  178  (1898). 

LOCKS. 

"  Ship  Canal  —  Calculated  for  Operation  by  Steam."  Ashbel  Welch. 
IX,  293  (1880). 

LOCOMOTIVES. 

See  ROLLING  STOCK. 
LOGGING. 

"Steam  and  Electric  Cableways  for  —  and  Canal-Boat  Towing." 
Richard  Lamb.     (With  Discussion).     XXXII,  44  (1894). 

LUBRICANTS. 

"  On  the  Real  Value  of  —  and  on  the  Correct  Method  of  Comparing 
Prices."     Robert  H.  Thurston.     XIII,  476  (1884). 

MAGNETISM. 

"  Terrestrial  —  in  North  America."  Charles  A.  Schott.  XXX,  108 
(1893).     Discussion,  XXX,  653. 

MAPS. 

"  New  Method  of  Making  Conventional  Signs  on  Original  Topograph- 
ical—  ."     J.  A.  Ockerson.     XIV,  399  (if~ 
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M  APS— ( Continued). 

"  The  Topographic  Map  of  the.  United  States."     Herbert  M.  Wilson. 

XXXIII,  405  (1895). 

MARINE  BOILERS. 

See  BOILERS. 
MARSH. 

"  The   Compressibility  of  Salt  —  under  the  Weight  of   Earth  Fill." 
Eugene  R.  Smith.     (With  Discussion.)     XXXVII,  213  (1897). 

MASONRY. 

"A  — Dam."     John  W.  Hill.     (With  Discussion.)     XVI,  261  (1887). 
"  Bridge   Substructure    and   Foundations   in    Nova   Scotia."     Martin 

Murphy.     XXIX,  620  (1893).     Discussion,  XXX,  567  (1893). 
"  Compressive  Strength  of  Cements  and  the  Compression  of  Mortars 

and  Settlement  of — ."     Report  of  Progress  of  the  Committee. 

XV,  717  (1886) ;  XVII,  213  (1887)  ;  XVIII,  264  (1888). 
"Construction  of  Substructure  for  Lonesome  Valley  Viaduct,  Knox- 

ville,   Cumberland    Gap   and    Louisville    Railroad."     Gustave  R. 

Tuska.     (With  Discussion.)     XXXIV,  247  (1895). 
"  Description    of    the   '  Plenum    Pneumatic    Process '  as  Applied    in 

Founding   the    Piers  of  the  Illinois  and  St.  Louis  Bridge,  at  St. 

Louis,  Mo."     Milnor  Roberts.     I,  259  (1872). 
"  Experimental  Tests  of  Building   Stones."     Robert  G.  Hatfield.     II, 

145  (1873). 
"Experiments  for  Making  Brick  —  Impervious  to  Water,  Tried  on  the 

Walls  of  the  Back  Bays  of  the  Gate-Houses  of   the  New  Croton 

Reservoir  in  New  York,  and  on  the  Brick  Arch  of  High  Bridge,  in 

1863."     William  L.  Dearborn.     1,203(1872). 
"  Failure  of  a  —  Pier  and  a  Rock  Foundation."     Wm.  Barclay  Par- 
sons.    (With  Discussion.)     XXXI,  580  (1894). 
"Memoir  of  the  Construction  of  a  —  Dam."     J.  James  R.  Croes.    III,. 

337  (1874).     Discussion,  IV,  310  (1875). 
"Method  Pursued  in  Replacing  a  Stone  Pier  on  a  Pile  Foundation." 

J.  Albert  Monroe.     111,58(1874).     Discussion,  IV,  205  (1875). 
"  Nomenclature  of  Building  Stones  and  of  Stone  —  ."     Report  of  the 

Committee.     VI,  297  (1877).     Discussion,  VII,  284  (1878). 
"  Notes  on  High  —  Dams."     John  D.  Van  Buren.     (With  Discussion.) 

XXXIV,  493(1895). 

"  Notes  on  the  —  of  the  East  River  Bridge."     Francis  Collingwood. 

VI,  7  (1877). 

"On  the  Designing  and   Erection  of  the  Oakley   Arch."     J.  Foster 
Crowell.     (With  Discussion.)     XXIII,  155  (1890). 

"  On  the  Mode  of  Underpinning  Adopted  for  the  Croton  Lake  Bridge, 

N.  Y.  C.  &  N.  R.  R.,  during  the  Repairs  to  the  —  Piers."     Alfred 

P.  Boiler.     XI,  150  (1882). 
"  Repairs  of  —  ."     O.  Chanute.     X,  291  (1881). 

"Selection  of  Stone  for  —  ."      George  R.  Eichbaum.     II,  167  (1873). 
"Stability   of  Stone   Structures."      William    H.    Searles.     VIII,    238 

(1879).     Discussion,  VIII,  251. 
"The  Construction  of   a  Water-Tight — Dam."     Walter   McCulloh. 

XXVIII.  185  (1893).     Discussion,  XXVIII,  348. 
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"  The  Relative  Effects  of  Frost  and  the  Sulphate  of  Soda  Efflorescence 
Tests  on  Building  Stones."  Lea  Mel.  Luquer.  (With  Discus- 
sion.)    XXXIII,  235  (1895). 

"  The  Removal  of  a  Defective  Pivot  Pier,  and  its  Reconstruction." 
Howard  G.  Kelley.     XXXI,  277  (1894). 

"  The  Renewal  of  the  Channel  Pier  of  the  Cincinnati  and  Muskingum 
Valley  Railway  Bridge  over  the  Scioto  River."  Morton  L, 
Byers.     (With  Discussion.)     XXXI,  361  (1894). 

"  The  Stability  of  Loaded  —  Arches."  Arthur  S.  C.  Wurtele.  (With 
Discussion.)     XXIII,  1  (1890). 

"Three-Hinged  —  Arches;  Long  Spans  Especially  Considered." 
David  A.  Molitor.     (With  Discussion.)     XL,  31  (1898). 

"Vibration,  or  the  Effect  of  Passing  Trains  on  Iron  Bridges,  —  and 
Other   Structures."      James    L.  Randolph.      (With   Discussion.) 
XII,  444  (1883). 
MATERIALS  OF  CONSTRUCTION. 

"  On  the  Strength,  Elasticity,  Ductility  and  Resilience  of  Materials  of 
Machine  Construction,  and  on  various  hitherto  Unobserved 
Phenomena,  noticed  during  Experimental  Researches  with  a  New 
Testing  Machine,  fitted  with  an  Autographic  Registry."  R.  H. 
Thurston.  II,  349  (Section  I)  (1873);  III,  1  (Section  II)  (1874). 
Discussion,  IV,  265  (1875);  V,  102  (1876). 

"  The  Strength  and  Other  Properties  of  —  ,  as  Deduced  from  Strain 
Diagrams  Automatically  Produced  by  the  Autographic  Recording 
Testing  Machine."     Robert  H.  Thurston.     V,  9  (1876). 

See   also   BUILDING    STONE  :    CAST    IRON  :    IRON  :   METALS  : 
STEEL  :  TIMBER  :  WROUGHT  IRON. 
MEASURES. 

Frankfort  Arsenal  experimental  measuring  machine.     XIII,  1  (1884). 

"  Fundamental  Units  of  Measure."  T.  C.  Mendenhall.  XXX,  120 
(1893). 

"  Metrological  Investigations."     O.  E.  Michaelis.     XIII,  1  (1884). 

"  On  the  Metric  System  of  Weights  and  —  ."  A  Discussion.  Clemens 
Herschel,  Joseph  B.  Davis,  Coleman  Sellers,  Julius  E.  Hilgard, 
Theodore  G.  Ellis  and  Robert  Briggs.     V,  355  (1876). 
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Yeatman,  Henry  Clay.     XL,  579  (ii 
MERCURY. 

Specific  gravities  and  weights  per  cubic  foot  of  —  at  different  temper- 
atures.    XL,  531 

METAL  PROTECTION. 

Concrete  as  a  preservative  of  metal.     XXXIX,  33  (ii 

"  Experiments  on  the  Protection  of  Steel  and  Aluminum  Exposed  to 
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XXXVI,  483    (1896)  ;    Supplementary  Paper  (With  Discussion), 
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"  The  Protection  from  Corrosion,  of  Iron-Work  Used  as  Covering  for 

Railroad    Tunnels."      James    G.    Dagron.      (With    Discussion.)' 
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METALLURGY. 

Ancient  —  .     XXIV,  326  (1891). 
METALS. 

"  A  Note  on  the  Resistance  of  Materials."     Robert  H.  Thurston.     II, 
239  (1873). 
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"  A  Peculiar  Phase  of  Metallic  Behavior."  0.  E.  Michaelis.  (With 
Discussion.)     XI,  429  (1882). 

"  Note  on  the  Resistance  of  Materials."  Robert  H.  Thurston.  IV, 
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VII,  53  (1878). 

"  On  a  Newly  Discovered  Relation  between  the  Tenacity  of  —  and 
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"  On  the  Permanent  Effects  of  Strain  in  —  ;  on  their  Self-Regis- 
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Machine  Construction,  and  on  various  hitherto  Unobserved 
Phenomena,  noticed  during  Experimental  Researches  with  a 
New  Testing  Machine,  fitted  with  an  Autographic  Registry." 
R.  H.  Thurston.  II,  349  (Section  I)  (1873);  III,  1  (Section  II) 
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of  Time."     Robert  H.  Thurston.     VI,  28  (1877). 
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See  also  ALUMINUM  :  CAST  IRON  :  IRON  :  STEEL :  STRENGTH 
OF  MATERIALS  :  WROUGHT  IRON. 
METERS. 

"  Current  Meter  (On  the),  together  with  a  Reason  Why  the  Maximum 
Velocity  of  Water  Flowing  in  Open  Channels  is  below  the  Sur- 
face."    F.  P.  Stearns.     XII,  301  (1883). 

Current  meter  used  in  measuring  flow  in  Sudbury  River  Conduit.  XII, 
117(1883). 
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Emery.     XVIII,  312  (1888). 

"  Some  Facts  in  Relation  to  Friction,  Waste  and  Loss  of  Water  in 
Mains."     Charles  B.  Brush.  (With  Discussion.)     XIX,  89  (1888). 

Steam  meter.     XVIII,  312  (1888). 

Venturi  —  at  Ogden,  Utah.     XXXVIII,  280  (1897). 

Venturi  —  ,  Loss  of  head  in.     XL,  486,  516  (1898) ;  XLIV,  51  (1900). 
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METERS— (Continued). 

"  Venturi  Water  Meter  (The)  :  An  Instrument  Making  Use  of  a  New 
Method  of  Gauging  Water ;  Applicable  to  the  Cases  of  Very 
Large  Tubes,  and  of  a  Small  Value  Onlv,  of  the  Liquid  to  be 
Gauged."  Clemens  Herschel.  XVII,  228  (1887).  Discussion, 
XVIII,  133(1888). 

Water  meter  (Deacon  waste).     XXXIV,  198  (1895). 

"  Water  Meter  for  Irrigation  (A)."     A.  D.  Foote.     XVI,  134  (1887). 

"  Water  Meter  (Proportional)  Specially  Adapted  to  Inferentially  Meas- 
ure the  Total  Discharge  of  Nozzles."  John  Thomson.  (With 
Discussion.)     XXIV,  528  (1891). 

"Water  Meter,  The -Nozzle  as  an  Accurate."  John  R.  Freeman. 
(With  Discussion.)     XXIV,  492  (1891). 

"Water  —  ,  A  Memoir  on."  John  Thomson.  XXV,  40  (1891).  Dis- 
cussion, XXV,  66,  563. 

"  Water  —  ,  The  Accuracy  and  Durability  of."    John  W.  Hill.     (With 

Discussion.)     XLI,  326  (1899). 
Water  —  ,  Use  of,  to  prevent  waste.     XXXIV,  185  (1895). 
METRIC  SYSTEM. 

"  On  the  —  of  Weights  and  Measures."  A  Discussion.  Clemens 
Herschel,  Joseph  B.  Davis,  Coleman  Sellers,  Julius  E.  Hilgard, 
Theodore  G.  Ellis  and  Robert  Briggs.     V,  355  (1876). 

MILITARY  ENGINEERING. 

See  ENGINEERING. 
MINING. 

"  A  Water  Power  and  Compressed  Air  Transmission  Plant  for  the 
North  Star  —  Company,  Grass  Valley,  Utah."  Arthur  De  Wint 
Foote.     (With  Discussion.)     XXXVI,  171  (1896). 

"  An  Analysis  of  the  Cost  and  Description  of  the  Methods  of  —  Em- 
ployed in  the  Marquette  Iron  Region,  Lake  Superior,  Michigan." 
T.  B.  Brooks.     II,  15  (1873). 

"Electric  Rock  Blasting:  The  American  Method."  William  L. 
Saunders.     XXVII,  529  (1892).     Discussion,  XXVIII,  144  (1893). 

"  Notes  upon  the  Construction  of  a  Water  System  for  Placer  —  ,  and 
Suggestions  for  a  New  Method  of  Dam  Building."  Robert 
Brewster  Stanton.     (With  Discussion.)     XXXV,  70  (1896). 

"  On  the  Simultaneous  Ignition  of  Thousands  of  Mines,  and  the  Most 
Advantageous  Grouping  of  Fuses."  Julius  H.  Striedinger.  VI, 
177  (1877). 

Temperature  in  mines.     XIII,  80  (1884). 

"  The  Conflagration  now  Existing  in  the  Coal  at  Kidder  Slope." 
Martin  Coryell.  Ill,  147  (1874).  Discussion,  III,  153;  IV,  317 
(1875). 

"  Water  Power  with  High  Pressures  and  Wrought-Iron  Water  Pipe." 
Hamilton  Smith,  Jr.     (With  Discussion.)     XIII,  15  (1884). 
MOMENTS. 

"Exponent  of  the  Principle  of —  ."    W.  S.  Auchincloss.    X,  135  (1881). 
MORTARS. 

"  Behavior  of  Cement  —  under  Various  Contingencies  of  Use.  With 
a  Brief  Discussion  of  Certain  Tests,  etc."  F.  Collingwood. 
XIV,  491  (1885). 
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MORTARS  -{Continued). 

"Compressive  Strength  of  Cements  and  the  Compression  of  — and 

Settlement  of  Masonry."     Report  of  Progress  of  the  Committee. 

XV,  717  (1886)  ;  XVII,  213  (1887)  ;  XVIII,  264  (1888). 
"  Notes  on  Cements,  —  and  Concretes."     William  H.  Grant.      (With 

Discussion.)     XXV,  259  (1891). 
Tensile  strength  of  cement  —  .     IX,  286  (1880). 
"  The  Effect  of  Freezing  on  Cement-Mortar."     Alfred  Noble.     (With 

Discussion.)     XVI,  79  (1887). 
See  also  CEMENT. 
MOTIVE  POWER. 

"Comparative  Tests  of  an  Electric  Motor  and  a  Steam  Locomotive  on 

the  Manhattan  (Elevated)  Railway.  New  York."     Lincoln  Moss. 

(With  Discussion.)     XXIII,  193  (1890). 
"  Compressed  Air  as  a  Motor  for  Subterranean  Railways."     J.  Dutton 

Steele.     I,  244  (1872). 
" — for   Street    Railways."     Alfred    F.    Sears.     XXVII,  313   (1892). 

Discussion,  XXVII,  574. 
"  Test  of  Power  Required  to   Drive  Electric  Street  Cars,  and  Total 

Efficiency  of  Motor."     Louis  B.  Bonnett.     XXVII,   307    (1892). 

Discussion,  XXVII,  675. 
"  The    Substitution    of  Electricity   for   Steam    as  a  —  for   Suburban 

Traffic."     John  Findley  Wallace.     (With  Discussion.)    XXXVII, 

133  (1897). 
See    also    COMPRESSED     AIR:    ELECTRIC    POWER;    STEAM: 
WATER  POWER. 
MOTORS. 

"  Comparative  Tests  of  an  Electric   Motor  and  a  Steam  Locomotive 

on   the    Manhattan   (Elevated)    Railway,    New   York."     Lincoln 

Moss.     (With  Discussion.)     XXIII,  193  (1890). 
"  Street  —  on    the    Government   Tramways  at    Sydney,    New  South 

Wales."     George  Downe.     XXVIII,  150  (1893). 
"  Test  of  Power  Required  to  Drive  Electric  Street  Cars,  and  Total 

Efficiency  of  Motor."     Louis  B.  Bonnett.     XXVII,   307  (1892). 

Discussion,  XXVII,  675. 
"Triple  Thermic   Motor:  Description,  Operation  and    Results  of  a 

Single  Expansion,  Non-Condensing  Steam  Engine,  Supplemented 

by  the   Evaporation   of  the  Bisulphide  of  Carbon  and  Expansion 

of  its  Vapor,  at  Brush  Electric  Light  Company,  Cleveland,  Ohio." 

Charles  H.  Haswell.     XVII,  193  (1887). 
Weights  of  motor  cars  and  trailers  for  elevated  railroads.     XXXVII, 

314  (1897). 

MOUNTAIN  SLIDES. 

"  Notes  on  a  Mountain  Slide."  W.  G.  Curtis.  (With  Discussion.) 
XXIV,  556  (1891). 

MOVABLE  DAMS. 

"  General  Notes  on  the  Great  Kanawha  Improvement,  Tripping  Bars 
and  Improved  Hurters  on  Chanoine  Wicket  Dams,  etc."  Addison 
M.  Scott.     (With  Discussion.)     XXXI,  539  (1894). 

"Movable  Dams."  B.  F.  Thomas.  (With  Discussion.)  XXXIX, 
431  (1898). 
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MOVABLE  SIDEWALKS. 

Movable  sidewalk  at  Paris  Exposition,  1900.     XLI,  317  (1899). 
NAVIGATION. 

" —  Works  Executed  in  France  from  1876  to  1891."  F.  Guillain. 
(Translated  from  the  French  by  C.  L.  Crandall,  assisted  by 
C.  W.  Sherman.)     XXIX,   1    (1893). 

"  Reservoir  System  of  the  Great  Lakes  of  the  St.  Lawrence  Basin; 
Its  Relation  to  the  Problem  of  Improving  the  —  of  these  Bodies 
of  Water  and  of  their  Connecting  Channels."  Hiram  M.  Chit- 
tenden.    (With  Discussion.)     XL,  355  (1898). 

"  The  Dangers  Threatening  the  —  of  the  Mississippi  River  and  the 
Reclamation  of  its  Alluvial  Lands."  B.  M.  Harrod.  ¥11,243(1878). 

See  also  CANALS  :  LAKES  :  RIVERS. 

NEUTRAL  AXES. 

"  A  Record  of  Experiments  Showing  the  Character  and  Position 
of  —  ,  as  Seen  by  Polarized  Light."  Louis  Nickerson.  Ill,  31 
(1874).     Discussion,  III,  48;  IV,  277  (1875). 

NIAGARA  GORGE. 

"  A  Few  Remarks  about  the  —  ."  L.  L.  Buck.  (With  Discussion.) 
XXXII,  205  (1894). 

NITROGLYCERIN. 

"Blasting  with  Nitro-Glycerine."     Edward  P.  North.     I,  13  (1872). 
"  —  :  Its  Manufacture  and  Use."     Stephen  Chester.     I,   117  (1872). 
NOZZLES. 

Coefficient  of  discharge  of  various  forms  of  —  .     XXI,  304  (1889). 

Loss  of  head  in  —  .     XIII,  376  (1884). 

"  Proportional    Water    Meter,    Specially     Adapted    to    Inferentially 

Measure  the  Total  Discharge  of  —  ."     John  Thomson.     (With 

Discussion.)     XXIV,  528  (1891). 
"  The    Nozzle    as   an  Accurate   Water  Meter."     John  R.  Freeman. 

(With  Discussion.)     XXIV,  492  (1891). 

OBELISKS. 

"  The  Disintegration  of  the  Egyptian  Obelisk  in  the  Central  Park, 
New  York."     Thomas  Egleston.     XV,  79  (if" 

OCEAN  BARS. 

See  BARS. 
OCEAN  CURRENTS. 

Littoral  current  on  the  Pacific  Coast.  XXXVI,  109  (il 
"  Littoral  Movements  of  the  New  Jersey  Coast,  with  Remarks  on 
Beach  Protection  and  Jetty  Reaction."  Lewis  M.  Haupt.  (With 
Discussion.)  XXIII,  123  (1890). 
"  Origin  of  the  Gulf  Stream  and  Circulation  of  Waters  in  the.  Gulf  of 
Mexico,  with  Special  Reference  to  the  Effect  on  Jetty  Construc- 
tion."    N.  B.  Sweitzer.     (With  Discussion.)     XL,  86  (1898). 

OCEAN   WAVES. 

See  WAVES. 
OCEANS. 

"  Some  General  Notes  on  Ocean  Waves  and  Wave  Force."  Theodore 
Cooper.     (With  Discussion.)     XXXVI,  139  (\\ 
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OCEANS— {Continued). 

"  Temperature  of  Water  at  Various  Depths  in  Lakes  and  —  ."  Hamil- 
ton Smith,  Jr.     (With  Discussion.)     XIII,  73  (1884). 

ORDNANCE. 

"  An   Investigation  to  Determine  the  Strains  in  a  Hollow  Cast-Iron 

Disk,    Cooled    from    the    Interior."     G.    Leverich.     XVIII,   43 

(1888). 
"  Experiments  on  the  Front  or  Shield  of  the  Experimental  Casemate 

at  Fort  Monroe."     J.  G.  Barnard.     I,  173  (1872). 
"  Steel:    Its   Properties;  Its  Use   in  Structures  and  in  Heavy  Guns." 

William  Metcalf.     (With  Discussion.)     XVI,  283  (1887). 
"The  Heavy  Gun  Question."     O.  E.  Michaelis.     XIII,  215  (1884). 

PACKING. 

"  Tests  of  Friction  of  Hydraulic  Cupped-Leather  —  ."  Theodore 
Cooper.     XVI,  30(1887). 

PAINTING. 

"  Experiments  on  the  Protection  of  Steel  and  Aluminum  Exposed  to 
Sea  Water."  A.  H.  Sabin.  First  Paper  (With  Discussion), 
XXXVI,  483  (1896);  Supplementary  Paper  (With  Discussion), 
XLIII,  444  (1900). 

Method  of  —  interior  of  tubes,  Illinois  and  St.  Louis  Bridge.  Ill,  252 
(1874)- 

" —  of  Iron  Structures  Exposed  to  Weather."  E.  Gerber.  (With 
Discussion.)     XXXIII,  485  (1895). 

"  —  the  Louisville  and  Jeffersonville  Bridge."  O.  E.  Selby.  (With 
Discussion.)     XXXIX,  19  (1898). 

Sand-blast  for  cleaning  metal  before  —  .     XXXIX,  28  (1898). 
PAVEMENT. 

"  An  Account  of  Some  Observations  of  Street  Traffic."  Francis  V. 
Greene.    XV,  123  (1886). 

"  Asphalt  and  Asphalt  Pavements."  George  W.  Tillson.  (With  Dis- 
cussion.)    XXXVIII,  215  (1897). 

"  Brick  Manufacture  and  Brick  —  ."  F.  A.  Calkins.  (With  Discus- 
sion.)    XXVI,  363  (1892). 

"  Car  Tracks  and  Pavements."  James  Owen.  XXXVII,  63  (1897). 
Discussion,  XXXVII,  78. 

Cost  of  various  pavements.     XXVI,  417  (1892). 

Durability  of  various  pavements.     XXVI,  401  (1892). 

"  Street  Grades  and  Cross-Sections  in  Asphalt  and  Cement."  Robert 
P.  Woods.     (With  Discussion.)     XLII,  1  (1899). 

"  The  Construction  and  Maintenance  of  Roads."  Edward  P.  North. 
VIII,  95  (1879).     Discussion,  VIII,  333. 

"  The  Influence  of  Rails  on  Street  Pavements."  Edward  P.  North. 
(With  Discussion.)     XXXVII,  70  (1897). 

"  The  Manufacture  and  Use  of  Paving  Brick."  Daniel  W.  Mead. 
XXIX,  653  (1893).     Discussion,  XXX,  585  (1893). 

PERMANENT  WAY. 
See  TRACK. 
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PIERS. 

See  WHARVES. 

For  material  relating  to  Bridge  Piers,  see  CONCRETE:  FOUNDA- 
TIONS: MASONRY. 

PIEZOMETERS. 

Piezometer  observations  on  48-in.  pipe.     XXXV,  241  (1896). 

—  used  in  Ogden,  Utah,  experiments.  XL,  472  (1898);  XLIV,  35 
(1900). 

PILE-DRIVERS. 

"An  Account  of  the  Operation  of  the  Gunpowder  Pile-Driver." 
Samuel  R.  Probasco.     (With  Discussion.)     II,  403  (1873). 

"  On  the  Nasmyth  Pile-Driver."  D.  J.  Whittemore.  XII,  441  (1883). 
PILE  DRIVING. 

Experiments  in  sinking  hollow  wrought-iron  piles  in  sand.  XL,  250 
(1898). 

"  —  Formulas:  Their  Construction  and  Factors  of  Safety."     Charles 

H.  Haswell.     (With  Discussion.)     XLII,  267  (1899). 
"  Principles  of  Tidal  Harbor  Improvement  as  Applied  at  Wilmington, 

Cal."     Clinton  B.  Sears.     V,    388   (1876).     Discussion,  VI,    189 

(1877). 
"  The  Ocean  Pier  at  Coney  Island."     Charles  Macdonald.     VIII,  227 

(1879). 
"Uniform  Practice  in  —  ."     J.Foster    Crowell.     XXVII,  99(1892). 

Discussion,  XXVII,  129,  589. 

PILES. 

"A  Concrete  Sewer  on  —  ."     Eugene  Lentilhon.     (With  Discussion.) 

XXXI,  569  (1894). 
"  An  Account  of  the  Removal  of  Some  Broken  —  from  the  Bed  of  the 

Connecticut  River."     J.  Albert  Monroe.     I,  275  (1872). 
Cast-iron  —  used  in  pier  at  Fortress  Monroe,  Va.    XXVII,  116  (1892). 
"Clamp   for   Pulling    Sheet    Piling."     Charles   E.  Emery.     XX,   118 

(1889). 
Decay  of  entirely  submerged  —  .     XXXV,  469  (1896). 
"  Method  Pursued  in  Replacing  a  Stone  Pier  on  a  Pile  Foundation." 

J.  Albert  Monroe.     Ill,  58  (1874).     Discussion,  IV,  205  (1875). 
"  Protecting  —  against   the    Teredo   Navalis   on  the    Louisville   and 

Nashville    Railroad    Company's    Lines."     R.    Montfort.      (With 

Discussion.)     XXXI,  221  (1894). 
"  Renewal    of   the    Foundation,   and    Transfer  of   a    Lighthouse   in 

Pascagoula  Harbor."     J.  W.  Putnam.     (With   Discussion.)     X, 

14  (1881). 
"  Sub-Aqueous  Underpinning."     A.  G.  Menocal.     XI,  181  (1882). 
"  The  Railway  Pile  and  Pontoon  Bridge  across  the  Mississippi  River 

at   Prairie  du  Chien,  Wis."     John   Lawler.     (With   Discussion.) 

XIII,  67  (1884). 
Wrought-iron  —  ,  Coney  Island  Pier.     VIII,  230  (1879). 
Wrought-iron  —  driven  by  water-jet.     XXVII,  127  (1892). 
PILLARS. 

See  COLUMNS. 
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PIPE. 

"A  Peculiar  Case  of  Failure  in  a  Water  Main."     D.  McN.  Stauffer. 

(With  Discussion.)     VII,  14(1878). 
"An  Accident  to  Steam  Pipes  Arising  from  the  Use  of  Blast  Furnace 

Wool."  T.  Egleston.  (With  Discussion.)  XII,  253  (1883). 
Construction  of  steel  —  at  Ogden,  Utah.  XXXVIII,  258  (1897). 
"Description  of  a  Line  of  Large  Water  Mains,  Laid  by  the  Croton 

Aqueduct  Department  of  the  City  of  New  York;  and  an  Inquiry 

into  the  Causes  of  Failure  of  a  Few  of    Them."     A.   W.  Craven. 

I,  3  (1872).      Discussion,  I,  26. 
"  Description  of  Some  Experiments  Made  on  the  Providence,  R.  L, 

Water-Works,  to  Ascertain  the  Force  of  Water  Ram  in  Pipes." 

Edmund  B.  Weston.     XIV,  238  (1885). 
54-in.  flexible-joint  steel  intake  —  .     XXXIV,  29  (1895). 
Flexible-joint  —  .     XXXIII,  257  (1895). 
"  Flow  of  Water  in  Wrought  and  Cast-Iron  Pipes  from  28  to  42  Ins. 

in  Diameter."     Isaac  W.  Smith.      (With  Discussion.)     XXXVI, 

197  (1896). 
"  Friction  Coefficient   for  Riveted  Steel  —  ."     An    Informal   Discus- 
sion.    A.  McL.  Hawks.     XLII,  155  (1899). 
Life  of  water  —  systems.     XXIV,  251  (1891). 
"  Memorandum  and  Tables,  Exhibiting  the  Results  of  Some  of  Darcv's 

Experiments  on   the  Flow  of  Water  through  Pipes."     James  B. 

Francis.     II,  45  (1873). 
"Moving  Two  36-In.  Water  Mains  without  Shutting  off  the  Water." 

E.  C.  Moore.     (With  Discussion.)     XXXIV,  532  (1895). 
"  Note  on  Kutter's  Diagram."     Charles  H.  Swan.     IX,  326  (1880). 
Old  wood  —  in  New  York  City.     XLI,  62  (1899). 
"  On  the  Removal  of  Incrustation  in  Water  Mains.     A  Description  of 

the   Operations    Performed    in    Halifax,   N.  S.,  Canada."     E.  H. 

Keating.     XI,  127  (1882). 
"  Pressures  Resulting  from  Changes  of  Velocitv  of  Water  in  Pipes." 

J.  P.  Frizell.     (With  Discussion.)     XXXIX,  1  (1898). 
6-ft.  wood-stave  penstock.     VI,  69  (1877). 
"  Some  Facts  in  Relation  to   Friction,  Waste  and  Loss  of  Water  in 

Mains."     Charles    B.    Brush.      (With    Discussion.)       XIX,     89 

(1888). 
"Stave  —  :  Its   Economic   Design    and    the    Economy   of   its  Use." 

Arthur  L.  Adams.     (With  Discussion.)     XLI,  27  (1899). 
Steel  —  at  Astoria,  Oregon,  Water-Works.     XXXVI,  21  (1896). 
"Stoppage   of    Flow  in  a  Water  Main  by  Anchor  Ice."     Tames  B. 

Francis.     (With  Discussion.)     XVI,  171  (1887). 
"  The    Distortion    of    Riveted  —  by   Back-Filling."     D.    D.    Clarke. 

(With  Discussion.)     XXXVIII,  93  (1897). 
"  The  Effect  of  Tuberculation   on    the   Delivery  of  a  48- In.   Water 

Main."    James  Duane.    XXVIII,  26  (1893).  '  Discussion,  XXVIII, 

257,  352. 
"  The  Flow  of  Water  in  Pipes  under  Pressure."     Charles  G.  Darrach. 

VII,  114  (1878).     Discussion,  VII,  122. 
"  The  Flow  of  Water  in  Small  Channels,  after  Ganguillet  and  Kutter, 

with    Kutter's  Diagram    Modified,    and    Graphical   Tables    with 
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PIPE— (Continued). 

Special  Reference  to  Sewer  Calculations."      R.    Hering.     VIII, 
I  (1879). 
"  The  Flow  of  Water  through  Pipes."     Hamilton  Smith,  Jr.    XII,  119 
(1883). 

"  The  Results  of  Investigations  Relative  to  Formulas  for  the  Flow  of 
Water  in  Pipes."  Edmund  B.  Weston.  (With  Discussion.) 
XXII,  1  (1890). 

"The  Spongilla  in  Main  Pipes."  Desmond  FitzGerald.  (With  Dis- 
cussion.)    XV,  337  (1886). 

"  The  Venturi  Water  Meter:  An  Instrument  Making  Use  of  a  New 
Method  of  Gauging  Water ;  Applicable  to  the  Cases  of  Very 
Large  Tubes,  and  of  a  Small  Value  Only,  of  the  Liquid  to  be 
Gauged."  Clemens  Herschel.  XVII,  228  (1887).  Discussion, 
XVIII,  133  (1888). 

"  Water  Power  with  High  Pressures  and  Wrought-Iron  Water  —  ." 
Hamilton  Smith,  Jr.     (With  Discussion.)     XIII,  15  (1884). 

Wood  —  at  Astoria,  Oregon,  Water-Works.     XXXVI,  15  (1896). 

Wood  —  at  Denver,  Colo.     XXXI,  135  (1894). 

Wood  —  at  Ogden,  Utah.     XXXVIII,  267  (1897). 

Wood  —  of  Bear  Valley  Irrigation  Company,  California.  XXXIII, 
112  (1895). 

See  also  AQUEDUCTS  :  CONDUITS  :  PIPE  LINES. 
PIPE  LINES. 

"A  Water  Conduit  under  Pressure."  John  T.  Fanning.  VI,  69  (1877). 

Croton  Aqueduct.     VI,  54  (1877). 

Data  concerning  some  existing  stave  —  .     XLI,  43  (1899). 

"  Experiments  on  the  Flow  of  Water  in  a  48-Inch  Pipe."  F.  P.  Stearns. 
(With  Discussion.)     XIV,  1  (1885). 

"  Experiments  on  the  Flow  of  Water  in  the  Six-Foot  Steel  and  Wood 
Pipe  Line  of  the  Pioneer  Electric  Power  Company,  at  Ogden, 
Utah."  Charles  D.  Marx,  Charles  B.  Wing  and  Leander  M.  Hos- 
kins.  First  Paper  (With  Discussion),  XL,  471  (1898);  Supple- 
mentary Paper  (With  Discussion),  XLIV,  34  (1900). 

Flow  of  water  in  Sudbury  Aqueduct.     XXXV,  241  (1896). 

"Flow  of  Water  in  Wrought  and  Cast-iron  Pipes  from  28  to  42  Ins. 
in  Diameter."  Isaac  W.  Smith.  (With  Discussion.)  XXXVI,  197 
(1896). 

"  Friction  Coefficient  for  Riveted  Steel  Pipe."  An  Informal  Discussion. 
A.  McL.  Hawks.     XLII,  155  (1899). 

Gaugings  of  Rochester,  N.  Y.,  pipe  line.     XLIV,  56  (1900). 

Hydraulics  of  Sudbury  River  Conduit.     XII,  114  (1883). 

"Line  of  28-In.  Cast-Iron  Submerged  Pipes  across  the  Willamette 
River,  at  Portland,  Ore."  Franklin  Riffle  and  Albert  S.  Riffle. 
(With  Discussion.)     XXXIII,  257  (1895). 

"  Notes  and  Suggestions  on  the  Croton  Water- Works  and  Supply  for 
the  Future."  Benjamin  S.  Church.  V,  107  (1876).  Discussion, 
V,  254;  VI,  68  (1877). 

"  Notes  upon  the  Construction  of  a  Water  System  for  Placer  Mining, 
and  Suggestions  for  a  New  Method  of  Dam  Building."  Robert 
Brewster  Stanton.     (With  Discussion.)     XXXV,  70  (1896). 
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PIPE  LINES -(Continued). 

"  On  the  Hydraulics  of  the  Hemlock  Lake  Conduit  of  the  Rochester, 

N.  Y.,  Water-Works."     George   W.    Rafter.     XXVI,  13   (1892). 

Discussion,  XXVI,  28. 
Pipe  line  at  Grass  Valley,  Cal.     XXXVI,  173  (1896). 
Pipe  line  of  Astoria,  Oregon,  Water- Works.     XXXVI,  10  (1896). 
Pipe  line  of   Bear  Valley  Irrigation  Company,  California.     XXXIII, 

112  (1895). 
6-ft.  wood-stave  penstock.     VI,  69  (1877). 
Texas  Creek,  Cal.,  —  .     XIII,  28  (1884). 
■"The    Distortion  of  Riveted    Pipe  by  Back-Filling."     D.   D.  Clarke. 

(With  Discussion.)     XXXVIII,  93  (1897). 
"  The  Effect  of  Tuberculation  on  the  Delivery  of  a  48-In.  Water  Main." 

James  Duane.     XXVIII,  26  (1893).     Discussion,   XXVIII,  257, 

352. 
"  The  Power  Plant,  Pipe  Line  and  Dam  of  the  Pioneer  Electric  Power 

Companv  at  Ogden,  Utah."     Henry  Goldmark.     (With  Discus- 
sion.)    XXXVIII,  246  (1897). 
30-in.  pipe  line  of  Denver  Water-Works.     XXXI,  143  (1894). 
"Tunnel    Surveying    on    Division    No.   6,    New    Croton    Aqueduct." 

F.  W.  Watkins.     (With  Discussion.)     XXIII,  17  (1890). 

"  Water  Power  with  High  Pressures  and  Wrought-Iron  Water  Pipe." 
Hamilton  Smith,  Jr.     (With  Discussion.)     XIII,  15  (1884). 

See  also  PIPE. 
PLANIMETERS. 

"A  Novel  Application  of  the  Polar  Planimeter."  Charles  E.  Emery. 
XVIII,  312  (1888). 

POLARIZED  LIGHT. 

"  A  Record  of  Experiments  Showing  the  Character  and  Position  of 
Neutral  Axes,  as  Seen  by  —  ."  Louis  Nickerson.  111,31(1874). 
Discussion,  III,  48  ;  IV,  277  (1875). 

PONTOON  BRIDGES. 

"  The  Railway  Pile  and  Pontoon  Bridge  across  the  Mississippi  River 
at  Prairie  du  Chien,  Wis."  John  Lawler.  (With  Discussion.) 
XIII,  67(1884). 

PORTAGE. 

"  Early  Surveys  and  -Reports  in  Reference  to  the  Transmission  of 
Trade  across  the  Allegheny  Mountains  in  the  State  of  Pennsyl- 
vania, known  as  the  Allegheny  —  ."  Moncure  Robinson.  XV, 
181  (1886). 

PORTS. 

See  HARBORS. 
POWER. 

See  COMPRESSED  AIR:  ELECTRIC  POWER  :  STEAM  :  STEAM 
POWER  :  WATER  POWER. 
POWER  BRAKES. 

"  —  for  Freight  Trains."     William  P.  Shinn.     XIV,  405  (1885). 
POWER  HOUSES. 

See  POWER  PLANTS. 
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POWER  PLANTS. 

"  Construction  of  the  Power  House  of  the  Rochester  Power  Company,. 

Adjacent  to  Genesee  Falls,  Rochester,  N.  Y."    Robert  Cartwright. 

XXVIII,  19  (1893). 
Power  house,  Astoria,  Oregon,  Water-Works.     XXXVI,  35  (1896). 
Power   house   equipment   at  South    Boston    Terminal.      XLIII,    150 

(1900). 
"  The  Electric  Station  of  the  Citizens'  Light  and  Power  Company  of 

Rochester,  N.Y."    Robert  Cartwright.  (With  Discussion.)   XXXI,. 

335  (1894). 
"  The  Guadalajara  Electric-Light   Installation,  Utilizing  the  Famous 

Juanacatlan  Water-Falls,    28    Km.    Distant   from    Guadalajara." 

Rafael  M.  de  Arozarena.     XXIX,  689  (1893). 
"  The  Ninety-Sixth  Street  Power  Station  of  the  Metropolitan  Street 

Railway  Company,  of  New  York  City."     L.  G.  Montony.     (With 

Discussion.)     XLIV,  1 19  (1900). 
"  The    Power   Plant,   Pipe    Line   and  Dam    of   the    Pioneer   Electric 

Power   Company   at  Ogden,    Utah."'     Henry   Goldmark.     (With 

Discussion.)     XXXVIII,  246  (1897). 
"  The   Twenty-Eighth  Street  Central  Station  of  the  United  Electric 

Light  and  Power  Company."     H.  W.  York.     (With  Discussion.) 

XXXV,  429  (1896). 

POWER  STATIONS. 

See  POWER  PLANTS. 
POWER  TRANSMISSION. 

"A  Problem  in  Continuous  Rope  Driving."     Spencer  Miller.     (With 

Discussion.)     XXXIX,  165  (1898). 
"  A  Water  Power  and  Compressed  Air   Transmission  Plant  for  the 
North    Star    Mining    Company,    Grass    Valley,    Cal."       Arthur 
De  Wint  Foote.     (With  Discussion.)     XXXVI,  171  (1896). 
Comparison  of  electric  and  compressed  air  transmission    of   power. 

XXXVI,  192  (1896). 

"  Electrical  Transmission  from  Niagara."  Benjamin  Rhodes.  XI\\ 
205  (1885). 

"Transmission  of  Power  in  Operating  Cable  Railways."  Robert  Gill- 
ham.     XXIX,  543  (1893).     Discussion,  XXX,  548  (1893). 

PRESERVATION  OF  TIMBER. 

"  A  Proposed  Method  for  the  —  ."  F.  A.  Kummer.  (With  Discus- 
sion.)    XLIV,  181  (1900). 

Data  for  vulcanizing.     XXXVII,  320  (1897). 

"  Preservation  of  Timber."  Report  of  the  Committee.  Preliminary 
Report,  XI,  325  (1882);  Discussion,  XI,  355;  Final  Report, 
XIV,  247  (1885);  Discussion,  XIV,  372. 

—  at  Wilmington  Harbor,   Cal.     V,  417(1876).     Discussion,  VI,  189 

(1877). 

—  from  marine  wood-borers.     XL,  203  (1898). 

"  Protecting  Piles  against  the    Teredo  Navalis  on  the  Louisville  and 

Nashville    Railroad    Company's    Lines."      R.    Montfort.      (With 

Discussion.)     XXXI,  221  (1894). 
"  The  Artificial  Preservation  of  Railroad    Ties  by  the  Use  of   Zinc 

Chloride."     Walter  W.  Curtis.      (With  Discussion.)     XLII,  288 

(1899). 
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PRESERVATION  OF  TIMBER— (Continued). 

"  The  Kyan  Process  for  — .     Its  Use  and  Effect  at  Fort  Ontario,  New 

York,  1839  to  1882."     William  P.  Judson.     XI,  345  (1882). 
"  The  Permanent  Way  of  Railways  in  Great  Britain  and  Ireland,  with 

Especial    Reference   to   the   Use  of   Timber  Preserved  and  Un- 

preserved."     John  Bogart.     ¥111,17(1879). 
"  The  —  ."     J.  W.  Putnam.     IX,  206  (1880). 

"  The  Preservation  of  Railway  Ties  in  Europe."     0.  Chanute.     (With 

Discussion.)     XLV,  498  (1901). 
"  The    Teredo   Navalis,  or  Ship- Worm."     G.  W.  R.  Bayley.     (With 

Discussion.)     Ill,  155(1874). 

PRESSES. 

"  Platen  —  for  Letter-Press  Printing-,  Embossing,  Cutting  and  Scor- 
ing."    John  Thomson.     XXXII,  493  (1894). 

PRESSURES. 

"  —  Resulting  from  Changes  of  Velocity  of  Water  in  Pipes."      J.  P. 
Frizell.     (With  Discussion.)     XXXIX,  1  (1898). 

PRINTING. 

"  Platen  Presses  for  Letter- Press  • —  ,  Embossing,  Cutting   and  Scor- 
ing."    John  Thomson.     XXXII,  493  (1894). 

PUDDLE. 

Use  of  clay  and  other  materials  in  —  .     XXVI,  658  (1892). 
PULP  MILLS. 

"  The  Pulp  Mill  of  the  Cliff  Paper  Company  of  Niagara  Falls,  N.  Y." 
Wallace  C.  Johnson.     (With  Discussion.)     XXXII,  214  (1894). 

PULSOMETERS. 

"  Efficiency  of   Steam    Vacuum   Pumps."     J.  Foster  Flagg.     V,  381 
(1876). 

PUMPING  ENGINES. 

See  ENGINES. 
PUMPS. 

Canal  pumping  works  in  Chicago.     XXVI,  683  (1892). 

Drainage  —  of  Holland.     XXVI,  622  (1892). 

"  Efficiency  of  Steam  Vacuum  —  ."     J.  Foster  Flagg.     V,  381  (1876). 

Sand  —  used  in  dredging.     XL,  290  (1898). 

Wind  mill  —  of  Holland.     XXVI,  622  (1892). 
QUARRYING. 

See  BLASTING. 
QUAY  WALLS. 

See  RETAINING  WALLS.       - 
QUICKSAND. 

Definition  and  discussion  of  —  .     XLIII,  582,  590  (1900). 

"  —  in  Excavation."     Charles  L.  McAlpine.     (With  Discussion.)     X, 
275(1881). 

RACK  RAILROADS. 

See  INCLINED  RAILWAYS. 
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RADIATORS. 

"  Tests  of  Condensation  in  Cast-Iron  —  ."  William  J.  Baldwin. 
XXXII,  34  (1894). 

RAILROAD  STATIONS. 

—  of  Illinois  Central  R.  R.  at  Chicago.     XXXVIII,  315  (1897). 

"  The  Detroit  Union  Depot  Viaduct."  J.  W.  Schaub.  (With  Dis- 
cussion.)   XXVIII,  309  (1893J. 

"  The  New  Railway  Stations  at  Dresden."  C.  Kopcke  and  O.  Klette. 
XXX,  450  (1893)- 

"  The  Philadelphia  and  Reading  Terminal  Railroad  and  Station  in 
Philadelphia."  Joseph  M.  Wilson.  (With  Discussion.)  XXXIV, 
115  (1895). 

"  The  Rearrangement  of  Railroad  Tracks  and  Stations  in  Cologne, 
Prussia."  F.  Lohse.  (Translated  from  the  German  by  Mansfield 
Merriman.)     XXIX,  277  (1893). 

"  The  Rearrangement  of  the  Railway  Terminal  System  at  Altona,  with 
Special  Reference  to  the  Avoidance  of  Grade  Crossings." 
R.  Caesar.  (Translated  from  the  German  by  Wm.  H.  Searles.) 
XXIX,  295  (1893).     Discussion,  XXX,  512(1893). 

"  The  South  Terminal  Station,  Boston,  Mass."  George  B.  Francis. 
(With  Discussion.)     XLIII,  107(1900). 

RAILROAD  TERMINALS. 

"Rapid  Transit  and  Terminal  Freight  Facilities."  Report  of  the 
Committee.     IV,  1  (1875).     Discussion,  IV,  240,  251,  252. 

See  also  RAILROAD  STATIONS. 
RAILROADS. 

"Accidents  to  Railway  Structures."     Thos.  C.  Clarke.     I,  323  (1872). 

Account  of  Callao,  Lima  &  Oroya  Railway,  Peru.     V,  240  (1876). 

"  Availability  of  the  Canons  of  the  Colorado  River  of  the  West  for 
Railway  Purposes."  Robert  Brewster  Stanton.  (With  Discus- 
sion.)    XXVI,  283  (1892). 

Baltimore  and  Ohio  Railroad,  Early  history  of.     XXVI,  535  (1892). 

"  Bridging  Cauons  Lengthwise. "  Howard  V.  Hinckley.  XXVI,  521 
(1892). 

"  Cheap  Transportation  vs.  Rapid  Transit  and  Delivery."  Martin 
Coryell.     IX,  401  (1880). 

"  Common  Roads,  Railways  and  River  Communications  in  Portugal." 
Frederico  Augusto  Pimental.     XXIX,  299  (1893). 

Delaware  &  Hudson  Canal  and  Railway,  Early  history  of.  VI,  44 
(1877). 

"  Early  History  of  Railways  and  Origin  of  Gauge."  J.  Dutton  Steele. 
(With  Discussion.)     II,  53  (1873). 

"  Early  Surveys  and  Reports  in  Reference  to  the  Transmission  of 
Trade  across  the  Allegheny  Mountains  in  the  State  of  Pennsyl- 
vania, known  as  the  Allegheny  Portage."  Moncure  Robinson. 
XV,  181  (1886). 

"  Electricity  versus  Steam  for  Branch  Railroad  Lines."  An  Informal 
Discussion.  H.  S.  Haines,  H.  G.  Prout,  Oberlin  Smith,  W.  B. 
Reed,  G.  S.  Davison,  W.  L.  Webb,  J.  James  R.  Croes,  W.  J. 
Baldwin,  D.  C.  Jackson,  Gustav  Lindenthal,  Edward  Wegmann, 
Robert  Moore,  C.  W.  Buchholz,  A.  P.  Davis  and  Charles  H. 
Davis.     XLII,  375  (1899). 
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RAILROADS—  {Continued). 

"Emergencies  on  —  ."  Channing  M.  Bolton.  (With  Discussion.) 
XXVII,  39  (1892). 

"English  and  American  —  Compared."  Edward  Bates  Dorsey 
First  Paper,  XV,  1  (Jan.,  1886)  ;  Supplementary  Paper,  XV,  733 
(Nov.,  1886).     Discussion,  XV,  745. 

"English  and  American  —  Compared  in  Operating  Expenses." 
Edward  Bates  Dorsey.     XX,  131  (1889). 

"European  Railways,  as  they  Appear  to  an  American  Engineer." 
\V.  Howard  White.     Ill,  61  (1874).      Discussion,  IV,  263  (1875). 

"  Free  Railway  Construction  vs.  Government  Controlled  and  Owned 
Railways."  E.  Bates  Dorsev.  (With  Discussion.)  XXV,  628 
(1891).' 

"  Harper's  Ferry  Improvement."  William  Lee  Sisson.  XXXII,  351 
(1894). 

"  How  can  Railways  be  made  more  Efficient  in  the  Transportation  of 
Freight?"  (Discussion  on  Paper  No.  248,  Vol.  XI,  p.  365.) 
William  P.  Shinn.     XII,  189  (1883).     Discussion,  XII,  339. 

Hudson  River  Railway,  Early  history  of.     VI,  61  (1877). 

"Inland  Transportation."  F.  A.  Mahan.  XXIX,  97  (1893).  Dis- 
cussion, XXX,  457  (1893). 

"  Inspection  and  Maintenance  of  Railway  Structures."  A  Discussion. 
John  A.  Wilson,  Willard  S.  Pope,  George  H.  Pegram,  G.  Bous- 
caren,  W.  S.  Lincoln,  Joseph  M.  Wilson,  James  G.  Dagron,  J.  A. 
L.  Waddell,  Edward  S.  Philbrick,  A.  Bryson,  Robert  A.  Shailer, 
W.  A.  Haven,  John  M.  Goodwin,  Albert  Lucius,  E.  P.  Dawley, 
C.  A.  Marshall,  D.  J.  Whittemore,  Theodore  Cooper,  H.  Stanley 
Goodwin,  A.  M.  Wellington,  Percival  Roberts,  Jr.,  C.  C. 
Schneider,  C  Frank  Allen,  John  Bogart,  Frederic  Graff,  Robert  I. 
Sloan,  J.  Foster  Flagg,  J.  J.  R.  Croes,  William  Kent,  Robert 
Moore  and  William  J.  McAlpine.     XVII,  259  (1887). 

Lumber  —  in  Northwestern  Pennsylvania.     XXV,  119(1891). 

"  Methods  of  Reducing  the  Cost  of  Railroad  Construction."  Alfred 
F.  Sears.     II,  1  (1873). 

Mohawk  &  Hudson  Railway,  Early  history  of.     VI,  49  (1877). 

"  Mountain  Railroad  Construction."  William  Barclay  Parsons. 
XXV,  119  (1891). 

"Notes  on  a  Mountain  Slide."  W.  G.  Curtis.  (With  Discussion.) 
XXIV,  556  (1891). 

"On    Form    of   Railway   Excavations    and    Embankments."      D.    J. 

Whittemore.     (With  Discussion.)     XXXII,  255  (1894). 
"  On  the  Increased  Efficiency  of  Railways  for  the  Transportation  of 
Freight."     Wm.   P.   Shinn.     XI,   365    (1882).      Discussion,    XII, 
126,  180,  189,  339  (1883). 
"  Railroad    Location."       Michael    L.     Lynch.       (With    Discussion.) 

XXXI,  81  (1894). 
—  at  Paris  Exposition  of  1900.     XLI,  323  (1899). 
" —  in  the  Republic  of  Mexico  in  1893."     E.  Prieto  Basave.     (Trans- 
lated   from    the  Spanish  by  Foster  Crowell.)     XXIX,  357  (1893). 
"  Railways  of  Mexico."    William  Barclay  Parsons.    XXII,  233  (1890). 
Discussion,  XXIII,  285  (1890). 
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RAILROADS— {Continued). 

"Rapid  Transit  and  Terminal    Freight    Facilities."      Report  of   the 

Committee.     IV,  I  (1875).      Discussion,  IV,  240,  251,  252. 
"  Reminiscences  and  Experiences  of   Early  Engineering  Operations 

on  — ■  ,  with  Especial  Reference  to  Steep    Inclines."     W.  Milnor 

Roberts.     VII,  197  (1878).     Discussion,  VII,  216. 
"  Right  of  Way  for  —  ."    Julien  A.  Hall.     (With  Discussion.)    XXV, 

313  (1S91). 
"Study  upon  —  to   Connect    Guadalajara  with    the    Pacific   Ocean." 

S.  V.  Pascal.     (Translated  from  the  Spanish  by  Foster   Crowell.) 

XXIX,  373  (1893). 
"  The  Abt  System    of    Railway    for   Steep   Inclines."      Walton   W. 

Evans.     XV,  147  (1.886). 
"  The  American  Line  from  Vera  Cruz  to  the  City  of  Mexico,  via  Jalapa, 

with  Notes  on  the  Best  Methods  of  Surmounting  High  Elevations 

by  Rail."      A.    M.  Wellington.      (With    Discussion.)     XV,  791 

(1886). 

"  The  Canadian  Pacific  Railway."  Presidential  Address  at  the  An- 
nual Convention  at  Milwaukee,  Wisconsin,  June  28th,  1888. 
Thomas  C.  Keefer.     XIX,  55  (1888). 

"  The  Cheapest  Railroad  in  the  World."  Arthur  Pew.  (With  Dis- 
cussion.)    XXIII,  in  (1890). 

*"  The  Construction  of  a  Light  Mountain  Railroad  in  the  Republic  of 
Colombia."  E.  J.  Chibas.  (With  Discussion.)  XXXVI,  65 
(1896). 

"  The  Construction  of  the  Atchison,  Topeka  and  Santa  Fe  Railroad 
over  the  Raton  Mountains,  and  the  Performance  of  Locomotives 
on  its  Steep  Grades."  James  D.  Burr.  (With  Discussion.) 
VIII,  295  (1879). 

"  The  Elements  of  Cost  of  Railroad  Freight  Traffic."  O.  Chanute. 
II,  381  (1873). 

"  The    Incline    Plane    Railroad    at    Madison,    Ind.     Its   History   and 

Operation."    M.J.Becker.    VII,  68  (1878).     Discussion,  VII,  216. 

"  The    Lake  Front    Improvements   of  the  Illinois    Central   Railroad 

in      Chicago."      John     Findley     Wallace.      (With    Discussion.) 

XXXVIII,  315  (1897). 

"  The  Production  of  Traffic  and  the  Transportation  of  Freight  and 

Passengers."     Martin      Coryell.     (With      Discussion.)     II,     240 

(1873)- 

"  The  Railwav  System    of  New   South    Wales."     Thomas  Fletcher 

Birrell.     XXIX,  326  (1893). 
"  The  Substitution  of  Electricity  for  Steam  as  a  Motive   Power  for 
Suburban  Traffic."     John  Findley  Wallace.     (With  Discussion.) 
XXXVII,  133  (1897). 
"  The  Turn-Table  on  the  Main  Track  of  the  Silverton    Railroad  in 

Colorado."  C.  W.  Gibbs.  XXIII,  120  (1890). 
Seealso  ACCOUNTS  :  BRAKES  :  CABLE  RAILWAYS  :  CURVES: 
ELECTRIC  RAILWAYS  :  ELEVATED  RAILROADS  :  FER- 
RIES :  FREIGHT  :  FROG  POINTS  :  GAUGE  :  GRADE 
7  CROSSINGS  :  GRADES  :  GUARD  RAILS  :  RAILROAD  STA- 
TIONS :  RAILROAD  TERMINALS  :  RAILS  :  ROLLING 
STOCK:  SHIP  RAILWAYS  :  SIGNALING:  SURVEYING: 
TIES  :  TRACK  :  TRANSFER  TABLES  ;  TUNNELS  : 
UNDERGROUND  RAILWAYS  :  WHEELS. 

72 


RAILS. 

"  A  Memoir  on  —  ."     Ashbel  Welch.     Ill,   106  (1874).     Discussion, 

III,  109;  IV,  233(1875). 
"  Comparative  Economy  of  Steel  —  with  Light  and  Heavy  Heads." 

Ashbel  Welch.     X,  251  (1881). 
"  Cylindrical    Wheels     and    Flat-Topped  —  for    Railways.*'     D.    J. 

Whittemore.     XXI,  133  (1889).     Discussion,  XXI,  153. 
"  Destruction  of — by  Excessive  Weights."'     Joseph  T.  Dodge.    (With 

Discussion.)     XX,  121  (1889). 
"  Development  of  the  American  Rail  and  Track."     J.  Elfreth  Wat- 
kins.     XXII,  209  (1890). 
"  History  of  the  Iron  —  upon  the  "Michigan  Southern  and   Northern 

Indiana    Railway."     Charles  Paine.     (With    Discussion.)     I,  249 

(1872). 
*'  Notes   on    the    Weight    of  —  and    the    Breaking    of    Iron    —    ." 

O.  Chanute.     Ill,  in  (1874).     Discussion,  IV,  233  (1875). 
"  On  the  Form,  Weight,  Manufacture  and  Life  of  —  ."     Report  of  the 

Committee.     First  Report,  III,  87  (1874)  ;  Discussion,  III,   109; 

Second    Report,    IV,    136    (1875);  Discussion,    IV,    233;    Final 

Report,  V,  327  (1876). 
"  Proper  Relation  to  Each  Other  of  the  Sections  of  Railway  Wheels 

and  —  ."     Report  ot  the  Committee.      Preliminary  Report,  XIX, 

1  (1888)  ;  Final  Report,  XXI,  223  (1889). 
"  Recent    Practice    in  —  ."     An    Informal    Discussion.    Robert    W. 

Hunt,  Albert  Ladd  Colby,  William  R.  Webster,  John  F.  Wallace, 

Sir  Lowthian  Bell  and  J.  D.  Smelt.     XLIV,  475  (1900). 
"  Standard    Rail   Sections."      Report  of   the   Committee.       Progress 

Report,  XXIV,  1  (1891)  ;  Final  Report,  XXVIII,  425  (1893). 
"  The   Influence  of  —   on    Street    Pavements."     Edward    P.   North. 

(With  Discussion.)     XXXVII,  70  (1897). 
See  also  TRACK. 
RAINFALL. 

'Analysis  of  the  —  at  Lake   Cochituate,  Mass.,    1 852-1 883."     Des- 
mond FitzGerald.     (With  Discussion.)     XIII,  359  (1884). 
Distribution  of  —  during  the  Great  Storm  of  October  3  and  4,  1869." 

James  B.  Francis.     VII,  224  (1878). 
Excessive  Rainfalls  Considered   with  Especial    Reference   to    their 

Occurrence  in  Populous  Districts."     R.  L.  Hoxie.     (With  Discus- 
sion.)    XXV,  70  (1891). 
Maximum  Rates  of  —  ."     Desmond  FitzGerald.     XXI,  93  (1889). 
Notes    on   the  Flow    of  the   West    Branch   of  the   Croton    River." 

J.  James  R.  Croes.     Ill,  76  (1874).     Discussion,  IV,  297  (1875). 

—  and  River-Flow."    Cyrus  C.  Babb.     (With  Discussion.)    XXVIII, 
323  (i893)- 

—  ,  Flow  of  Streams,  and  Storage."     Desmond  FitzGerald.     (With 
Discussion.)     XXVII,  253  (1892). 

—  in  Great  Lakes  Basin.     XL,  436  (1898). 

—  in  Potomac  Basin.     XXVII,  29  (1892). 

—  in  vicinity  of  Puget  Sound.     XLI,  1  (1899). 
Run-off  of  Cedar  River,  Washington.     XLI,  10  (1899). 
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RAINFALI — (Continued). 

Run-off  of  Hudson  River,  1888  to  1899.     XLIII,  325  (1900). 
"  Storage  and  Pondage   of  Water."     Joseph    P.  Frizell,     XXXI,    29 
(1894).     Discussion,  XXXI,  552. 

"  The  Cause  of  Rain  and  the  Structure  of  the  Atmosphere."  Franz 
A.  Velschow.     XXIII,  303  (1890). 

"The  Flow  of  the  Sudbury  River,  Massachusetts,  for  the  years  1875 
to  1879."     Alphonse  Fteley.     (With  Discussion.)     X,  225  (1881). 

"  The  Relation  between  the  —  and  the  Discharge  of  Sewers  in  Popu- 
lous Districts."  Emil  Kuichling.  (With  Discussion.)  XX,  1 
(1889). 

"  Yield  of  the  Sudbury  River  Watershed  in  the  Freshet  of  Feb.  10th- 
13th,  1886."     Desmond  FitzGerald.     XXV,  253  (1891). 

RAPID  TRANSIT. 

"  —  and  Terminal    Freight  Facilities."      Report  of   the  Committee, 

IV,  1  (1875).     Discussion,  IV,  240,  251,  252. 

REFRIGERATOR    SYSTEMS. 

"  The  Colorado  Automatic  Refrigerator  System  at  Denver,  Colo." 
A.  McL.  Hawks.     XXIV,  389  (1891.) 

REPORTS  OF  COMMITTEES. 

'•  American  Engineering  at  the  Paris  Exposition  of  1878."  (Report  of 
the  Committee  on  the  Exhibition  made  by  this  Society.)  George 
S.  Morison,  Edward  P.  North  and  John  Bogart.  VII,  317 
(1878). 

"  Cause  of  the  Failure  of  the  South  Fork  Dam."  Report  of  the  Com- 
mittee. James  B.  Francis,  W.  E.  Worthen,  M.  J.  Becker  and  A. 
Fteley.     (With  Discussion.)     XXIV,  431  (1891). 

"  Compressive  Strength  of  Cements  and  the  Compression  of  Mortars 
and  Settlement  of  Masonry."  Report  of  Progress  of  the  Com- 
mittee. F.  Collingwood,  D.  J.  Whittemore,  W.  W.  Maclay,  T. 
C.  McCollom,  Thomas  L.  Casey,  George  F.  Swain  and  Arthur 

V.  Abbott.     XV,   717    (1886);   XVII,   213  (1887);   XVIII,    264 
(1888). 

"  Cost  and  Work  of  Pumping  Engines."     Report  of  the  Committee. 

Gorham  P.  Low,  Jr.,  W.  Milnor  Roberts  and  John  Bogart.     IV, 

142  (1875).     Discussion,  IV,  223. 
"  Nomenclature  of  Building  Stones  and  of  Stone  Masonry."     Report 

of  the  Committee.     J.  James   R.  Croes,  William  E.  Merrill  and 

Edgar  B.  Van  Winkle.     VI,  297   (1877).     Discussion,  VII,  284 

(1878). 

"  On  the  Failure  of  the  Worcester  Dam."  Report  of  the  Committee. 
Theodore  G.  Ellis.  David  M.  Greene  and  William  W.  Wilson. 
(With  Discussion.)     V,  244  (1876). 

"  On  the  Form,  Weight,  Manufacture  and  Life  of  Rails."  Report  of 
the  Committee.  Ashbel  Welsh,  M.  N.  Forney,  O.  Chanute  and 
I.  M.  St.  John.  First  Report,  III,  87  (1874);  Discussion,  III,  109; 
Second  Report,  IV,  136  (1875);  Discussion,  IV,  233;  Final  Re- 
port, V,  327  (1876). 

"  On  the  Means  of  Averting  Bridge  Accidents."  Report  of  the  Com- 
mittee. James  B.  Eads,  C.  Shaler  Smith,  Thomas  C.  Clarke, 
Julius  W.  Adams,  Alfred  P.  Boiler,  Charles  Macdonald  and 
Theodore  G.  Ellis.     IV,  122  (1875).     Discussion,  IV,  208. 
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REPORTS  OF  COMMITTEES— (Continued). 

"  Preservation  of  Timber."  Report  of  the  Committee.  O.  Chanute, 
B.  M.  Harrod,  G.   Bouscaren,  E.   R.  Andrews,  E.  W.   Bowditch, 

G.  H.  Mendell,  C.  Shaler  Smith.  J.  W.  Putnam  and  Frederic 
Graff.  Preliminary  Report,  XI.  325  (1882);  Discussion,  XI,  355  ; 
Final  Report,  XIV,  247  (1885);  Discussion,  XIV,  372. 

"  Proper  Relation  to  Each  Other  of  the  Sections  of  Railway  Wheels 
and  Rails/'  Report  of  the  Committee.  H.  Stanley  Goodwin,  A. 
M.  Wellington,  Samuel  Rea,  George. S.  Morison,  Thomas  Rodd, 
James  Archbald  and  S.  M.  Felton.  Preliminary  Report,  XIX, 
1  (1888);  Final  Report,  XXI,  223  (1889). 

"Railway  Signals."  Report  of  the  Committee.  J.  Dutton  Steele, 
Octave  Chanute  and  Charles  H.  Fisher.  IV,  147  (1875).  Dis- 
cussion, IV,  237. 

"  Rapid  Transit  and  Terminal  Freight  Facilities."  Report  of  the 
Committee.  O.  Chanute,  M.  N.  Forney,  Ashbel  Welch,  Charles 
K.  Graham  and  Francis  Collingwood.  IV,  1  (1875).  Discussion, 
IV,  240,  251,  252. 

"Standard  Rail  Sections."  Report  of  the  Committee.  G.  Bous- 
caren, Foster  Crowell,  S.  M.  Felton,  H.  Stanley  Goodwin,  Samuel 
Rea,  J.  D.  Hawks,  Robert  W.  Hunt,  George  S.  Morison,  E.  T. 
D.  Myers.  Thomas  Rodd,  A.  M.  Wellington,  Virgil  G.  Bogue 
and  F.  M.  Wilder.  Progress  Report,  XXIV,  1  (1891  ;  Final 
Report,  XXVIII,  425  (1893). 

"  The  Failure  of  the  Dam  on  Mill  River."     Report  of  the  Committee. 

James  B.  Francis,  Theodore  G.  Ellis  and  William  E.  Worthen. 

Ill,  118  (1874).     Discussion,  III,  122;  IV,  310  (1875). 
"  Uniform  System  for  Tests  of  Cement."     Report  of  the  Committee. 

Q.   A.   Gillmore,  D.  J.  Whittemore,  J.    Herbert  Shedd,  Eliot  C. 

Clarke,  Alfred  Noble,  F.  O.  Norton,  W.  W.  Maclay,  Leonard  F. 

Beckwith  and  Thos.  C.  McCollom.     Preliminary  Report,  XIII,  53 

(1884);  Final  Report,  XIV,  475  (1885). 

RESERVOIRS. 

"A  Cheap  Covered  Reservoir. "  Arthur  D.  Foote.  (With  Discussion.) 
XXV,  228(1891). 

"A  Mathematical  Analysis  of  the  Influence  of  —  upon  Stream-Flow." 
James  A.  Seddon.     XL,  401  (1898). 

"An  Account  of  the  Method  Adopted  to  Repair  a  Breach  in  the 
Earthen  Dam  of  the  Storing  Reservoir  of  the  New  Bedford  Water- 
Works."     William  J.  McAlpine.     I,  57  (1872). 

Asphalt  for  reservoir  lining.     XXXV,  70  (1896). 

Effect  of  —  on  stream -flow.     XXXI,  36  (1894). 

"  Notes  upon  the  Construction  of  a  Water  System  for  Placer  Mining, 
and  Suggestions  for  a  New  Method  of  Dam  Building."  Robert 
Brewster  Stanton.     (With  Discussion.)     XXXV,  70  (1896). 

Reservoir  at  Astoria,  Oregon,  Water- Works.     XXXVI,  27  (1896). 

"  Reservoir  System  of  the  Great  Lakes  of  the  St.  Lawrence  Basin  ;  Its 
Relation  to  the  Problem  of  Improving  the  Navigation  of  these 
Bodies  of  Water  and  of  their  Connecting  Channels."  Hiram  M. 
Chittenden.     (With  Discussion.)     XL.  355  (1898). 

"Storage  and  Pondage  of  Water."  Joseph  P.  Frizell.  XXXI,  29 
(1894).     Discussion,  XXXI,  552. 
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RESERVOIRS— [Continued). 

Storage  —  .     XVI,  92  (1887). 

"  Temperature  of  Water  at  Various  Depths  in  Lakes  and  Oceans." 

Hamilton  Smith,  Jr.     (With  Discussion.)     XIII,  73  (1884). 
"  The  Construction  of  the  Sweetwater  Dam."     James  D.  Schuyler. 

(With  Discussion.)     XIX,  201  (1888). 
"  The    Dunning's   Dam,    near   Scranton,    Pa."     E.    Sherman   Gould. 

(With  Discussion.)     XXXII,  389  (1894). 
"The    Groined    Arch   as   a   Covering-   for  —  and    Sand    Filters:    Its 

Strength  and  Volume."     Leonard  Metcalf.     (With  Discussion.) 

XLIII,  37  (1900). 
"  The  Temperature  of   Lakes."     Desmond  FitzGerald.     (With   Dis- 
cussion.)    XXXIV,  67  (1895). 
"  The  Use  of  Asphaltum  for  Reservoir  Linings."     James  D.  Schuyler. 

XXVII,  629  (1892).     Discussion,  XXVIII,  130  (1893). 
"  The    Vicksburg    Settling   Basins."     Clarence    Delafield.     XXI,    88 

(1889). 
"  The  Water- Works  of  Syracuse,  N.  Y."     William  R.  Hill.     (With 

Discussion.)     XXXIV,  23  (1895). 

RETAINING  WALLS. 

"  Method  Used  to  Secure  the  Stability  of  a  Quay  WTall  at  the  Port  of 
Altona,  on  the  Elbe,  in  Germany,  which  had  Shifted  its  Position 
after  Completion."  Berthold  Stahl.  XXX,  284  (1893).  Discus- 
sion, XXX,  687. 

"  Quay  and  Other  —  ."     John  D.  Van  Buren,  Jr.     11,193(1873). 

"  — :  An  Attempt  to  Reconcile  Theory  with  Practice.'  Casimir 
Constable.     Ill,  67  (1874).     Discussion,  III,  74;  IV,  310  (1875). 

Sea  wall  at  Boston  Harbor.     VII,  21  (1878). 

Sea  walls,  Chicago  Lake  Front.     XXXVIII,  324  (1897). 

"Sub-Aqueous  Underpinning."     A.  G.  Menocal.     XI,  181  (1882). 

"  The  Improvement  of  the  Water  Front  of  the  City  of  New  York." 
John  D.  Van  Buren,  Jr.     (With  Discussion.)     Ill,  172  (1874). 

"  The  Proper  Profile  for  Resisting  Wave  Action."  (Abstract.)  Robert 
Fletcher.     XXXVI,  514  (1896). 

"  The  Use  of  Asphaltum  in  Building  Sea  Walls."  W.  C.  Ambrose 
(With  Discussion.)     XXIV,  223  (1891). 

REVETMENT. 

See  DIKES:  LEVEES:  RETAINING  WALLS. 
RIGHT  OF  WAY. 

"  —  for  Railroads."  Julien  A.  Hall.  (With  Discussion.)  XXV,  313 
(1891). 

RIVERS. 

"A  Few  Remarks  about  the  Niagara  Gorge."  L.  L.  Buck.  (With 
Discussion.)     XXXII,  205  (1894). 

"A  Mathematical  Analysis  of  the  Influence  of  Reservoirs  upon  Stream- 
Flow."     James  A.  Seddon.     XL,  401  (1898). 

"  Availability  of  the  Canons  of  the  Colorado  River  of  the  West  for 
Railwav  Purposes."  Robert  Brewster  Stanton.  (With  Discus- 
sion.)    XXVI,  283  (1892). 
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RIVERS  -(Continued}. 

"Back-Water  in  Streams  as  Produced  by  Dams."  De  Volson  Wood. 
(With  Discussion.)     II,  255   (1873). 

"  Bank    Revetment   on   the    Lower   Mississippi."     H.  St.  L.  Coppee. 

(With  Discussion.)     XXXV,  141  (1896). 
"  Calculations  of  the  Mean  Horse-Power  of  a  Variable  Stream  and  the 

Cost  of  Replacing  the  Power  Lost  by  a   Partial   Diversion  of  the 

Flow."      William   H.    Grant.     (With    Discussion.)      XXII,    389 

(1890). 

"  Characteristics  of  the  Ravine  du  Sud  in  the  Island  of  Hayti,  and  Plan 
for  Averting  its  Overflow."  J.  Foster  Crowell.  XXIV,  470 
(1891).     Discussion,  XXIV,  478  ;  XXV,  343  (1891J. 

"  Common  Roads,  Railways  and  River  Communications  in  Portugal." 
Frederico  Augusto  Pimental.     XXIX,  299  (1893). 

Current  deflectors  for  deepening  river  channels.     XL,  231  (1898). 

"  Cut-Offs  on  the  Mississippi  River.  Their  Effect  on  the  Channel 
Above  and  Below."     Caleb  G.  Forshey.     V,  317  (1876). 

"  Description  of  the  Lower  Weser  and  its  Improvement."  L.  Franzius. 
(Translated  from  the  German  by  T.  H.  McCann,  assisted  by 
Albert  Beyer.)  XXIX,  173  (1893).  Discussion,  XXX,  483 
(1893). 

"  Dredges  and  Dredging  on  the  Mississippi  River."  J.  A.  Ockerson. 
(With  Discussion.)     XL,  215  (1898). 

"  Erosion  of  River  Banks  on  the  Mississippi  and  Missouri  —  ."     J.  A. 

Ockerson.     XXVIII,  396  (1893).     Discussion,  XXXI,  1  (1894). 
"Gauging  of  Cedar  River,  Washington."     Theron   A.   Noble.     (With 

Discussion.)     XLI,  1  (1899). 

Gauging  of  Potomac  River.     XXVIII,  211  (1893). 

"Gauging  of  Streams."  A  Discussion.  David  M.Greene.  V,  251 
(1876). 

Gaugings  of  Missouri  River  at  Great  Falls,  Mont.     XXVII,  65  (1892). 

"  History  of  the  Conversion  of  the  River  Clyde  into  a  Navigable 
Waterway,  and  of  the  Progress  of  Glasgow  Harbour  from  its 
Commencement  to  the  Present  Day."  James  Deas.  XXIX,  128 
(1893).     Discussion,  XXX,  478  (1893). 

"  Inland  Transportation."  F.  A.  Mahan.  XXIX,  97  (1893).  Dis- 
cussion, XXX,  457  (1893). 

"  Levee  Theory  Tested  by  Facts."     Robert  E.  McMath.     XIII,  331 

(1884).     Discussion,  XIV,  219  (1885;. 
"  Levees,   as   a   System   for    Reclaiming  Lowlands."     George  W.  R. 

Bayley.     V,  115  (1876).     Discussion,  V,  299;  VI,  305  (1877). 
"Navigation   Works  Executed  in  France   from   1876  to   1891."      F. 

Guillain.     (Translated  from  the  French  by  C.  L.  Crandall,  assisted 

by  C.  W.  Sherman.)     XXIX,  1  (1893). 
,  "  Notes  on  the  Flow  of  the  West  Branch  of  the  Croton  River."     J. 

James  R.  Croes.     Ill,  76  (1874).     Discussion,  IV,  297  (1875). 
"  Notes  on  the  Improvement  of  the  Mouth  of  the  Mississippi."     W. 

Milnor  Roberts.     IV,   321    (1875).     Discussion,  IV,  332;  V,  275 

(1876). 

"Notes  on  the  South  Pass  Jetties."  Max  E.  Schmidt.  IX,  290 
(1880). 
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RIVERS— {Continued). 

"  On  Flood  Heights  in  the  Mississippi  River,  with  Especial  Reference 
to  the  Reach  between  Helena  and  Vicksburg."  William  Star- 
ling.    XX,  195  (1889). 

"  On  the  Determination  of  the  Flood  Discharge  of  —  and  of  the  Back- 
water Caused  by  Contractions."  William  R.  Hutton.  (With 
Discussion.)     XI,  211  (1882). 

"  On  the  Effect  of  a  Rapidly  Increasing  Supply  of  Water  to  a  Stream, 
on  the  Flow  below  the  Point  of  Supply."  James  B.  Francis. 
(With  Discussion.)     XXI,  558  (1889). 

"  On  the  Flow  of  WTater  in  —  ."     De  Volson  Wood.     ¥111,173(1879). 

Pollution  of  —  .     XXV,  125  (1891). 

"  Practical  Consequences  of  Variation  of  the  Wet  Section  of  —  under 
General  and  Special  Conditions. "  Robert  E.  McMath.  IX,  377 
(1880). 

"  Rainfall    and    River   Flow."     Cyrus  C.  Babb.     (With  Discussion.) 

XXVIII,  323(1893). 
"Rainfall,  Flow  of   Streams,  and   Storage."      Desmond  FitzGerald. 

(With  Discussion.)     XXVII,  253  (1892). 
"  Reclamation  of  the  Potomac  Flats  at  Washington,  D.  C."     Peter  C. 

Hains.     XXXI,  55  (1894).     Discussion,  XXXI,  489. 
"  Removal  of  Rock  40  Ft.  below    Surface  of   Water,  North    River, 

N.Y."    John  A.  Bensel.    (With  Discussion.)    XXXII,  231  (1894). 
"  Reservoir  System  of  the  Great  Lakes  of  the  St.  Lawrence  Basin;  Its 

Relation  to  the  Problem  of    Improving  the  Navigation  of  these 

Bodies  of  Water  and  of  their  Connecting  Channels."     Hiram  M. 

Chittenden.     (With  Discussion.)     XL,  355  (1898). 
■"  River  Hydraulics."     James  A.  Seddon.    (With  Discussion.)    XLIII, 

179  (1900). 

"  Some  Notes  on  the  Holland  Dikes."  William  Starling.  (With  Dis- 
cussion.)    XXVI,  559  (1892). 

■"  Some  Observations  on  the  Subject  of  the  Improvement  of  Several  of 
the  —  of  the  Atlantic  Coast."  W.  P.  Craighill.  (With  Discus- 
sion.)    XIX,  233  (1888). 

"Standard  Levee  Sections."  H.  St.  L.  Coppee.  (With  Discussion.) 
XXXIX,  191  (1898). 

■"  Stream  Contamination  and  Sewage  Purification."  An  Informal  Dis- 
cussion. R.  E.  McMath,  W.  C.  Parmley,  Gardner  S.  Williams, 
Peter  Milne,  Kenneth  Allen,  James  Owen,  Charles  G.  Darrach, 
E.  W.  Harrison,  P.  A.  Maignen,  L.  L.  Tribus,  Palmer  C.  Ricketts, 
James  S.  Haring  and  James  H.  Fuertes.     XLII,  160  (1899). 

""The  Brazos  River  Harbor  Improvement."  George  Y.  Wisner. 
XXV,  519  (1891).     Discussion,  XXV,  537 ;  XXVI,  518  (1892). 

"  The  Causes  of  the  Formation  of  Bars  at  the  Mouths  of  —  ,  as 
Shown  in  an  Examination  of  the  Connecticut  River."  Theodore 
G.Ellis.     11,313(1873). 

■"The  Dangers  Threatening  the  Navigation  of  the  Mississippi  River 
and  the  Reclamation  of  its  Alluvial  Lands."  B.  M.  Harrod. 
VII,  243  (1878). 

■"The  Davis  (Crevasse)  Levee."     Sidney  F.  Lewis.     XVII,  199(1887). 

■"  The  Delta  of  the  Mississippi,  Considered  in  Relation  to  an  '  Open 
River  Mouth.'  "  John  G.  Barnard.  IV,  104  (1875).  Discussion, 
IV,  290,  297. 
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RIVERS— {Continued). 

"  The    Discharge    of    the    Mississippi     River."     William     Starling. 

XXXIV,  347  (1895).     Discussion,  XXXV,  305  (1896). 
"  The  First  Trip  through  Big  Horn  Canon."     E.  Gillette.     XXV,  8 

(1891). 
"  The  Flow  of  the  Sudbury  River,  Massachusetts,  for  the  Years  1875 

to  1879."     Alphonse  Fteley.     (With  Discussicn.)     X,  225(1881). 
"  The  Gauging  of  Streams."     Clemens  Herschel.     VII,  236  (1878). 
"  The  Hydrography  of  the  Potomac  Basin."     Cyrus  C.  Babb.     (With 

Discussion.)     XXVII,  21  (1892). 
".  The    Improvement    of   Channels   in    Sedimentary  — ."     George  H. 

Henshaw.     XX,  109  (1889).     Discussion,  XX,  116,  229. 
""  The    Improvement  of    James  River,  Virginia."     H.  D.  Whitcomb. 

XXVIII,  209  (1893).     Discussion,  XXVIII,  445. 
■"The    Improvement   of   the    Mississippi    River."     William   Starling. 

XX,  85  (1889).     Discussion,  XX,  229. 
"  The  Levees  of  the  Mississippi  River."     Caleb  G.  Forshey.     Ill,  267, 

289  (1874).     Discussion,  IV,  85  (1875). 
"  The  Limits  Attainable  in  Improving  the  Navigability  of  —  by  Means 

of  Regulation."     H.  Engels.     (Translated  from  the  German  by 

Kenneth  Allen.)  XXIX,  202  (1893).  Discussion,  XXX,  492  (1893). 
■"  The   Mean    Velocity   of   Streams    Flowing  in    Natural  Channels." 

Robert  E.  McMath.     XI,  186  (1882). 
•"  The  Overflow  of  the  Mississippi  River."     Lyman  Bridges.     (With 

Discussion.)     XI,  251   (1882). 
■"  The  Preservation   of  the  Falls  of  St.  Anthony."     F.   U.  Farquhar. 

(With  Discussion.)     XII,  393  (1883). 
■"  The  South   Pass   Jetties.     Descriptive   and    Incidental    Notes   and 

Memoranda."     E.     L.    Corthell.     VII,    131    (1878).     Discussion, 

VII,  159. 

■"  The  South  Pass  Jetties.     Notes  on  the  Consolidation  and  Durability 

of  the  Works,  with    a    Description  of  the   Concrete  Blocks  and 

Other  Constructions  of  the  Last  Year."     Max  E.  Schmidt.     VIII, 

189  (1879). 
"  The  South  Pass  Jetties.     Ten  Years'  Practical  Teachings  in  River 

and    Harbor   Hydraulics."     E.    L.   Corthell.      XIII,  313    (1884). 

Discussion,  XV,  223  (1886). 
"  The  Suspension  of  Solids  in  Flowing  WTater."     Elon  Huntington 

Hooker.     (With  Discussion.)     XXXVI,  239  (1896). 
"  The  Water  Power  of  the  Falls  of  St.  Anthony."     Joseph  P.  Frizell. 

(With  Discussion.)     XII,  412  (1883). 
"  Wing  Dams  in  the  Mississippi  above  the  Falls  of  St.  Anthony." 

Edward  P.  North.     VI,  268  (1877). 
"  Yield  of  the  Sudbury  River  Water-Shed  in  the  Freshet  of  Feb.  10th- 

13th,  1886."     Desmond  FitzGerald.     XXV,  253  (1891). 

RIVET  SPACING. 

"  A  Direct  Method  of  Spacing  Rivets  and  Finding  the  Position,  etc., 
of  Stiffeners  in  Plate  Girders."  E.  Schmitt.  (With  Discussion.) 
XLV,  550  (1901). 

RIVETED  JOINTS. 

"  Experiments  on  Iron  and  Steel  Joints,  Riveted  on  an  Angle."  Ber- 
tram B.  Flint.     XXVII,  406  (1892). 
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RIVETING  MACHINES. 

Riveting  machine  for  field  riveting  on   steel   pipe.      XXXVIII,  264 
(1897). 
ROADS. 

"  A  New  Method  of  Calculating  Cross-Sections  of  —  and  Railroads." 
Francisco  Da  Silva  Ribeiro.  (Translated  from  the  French  by- 
Foster  Crowell.)  XXIX,  447  (1893).  Discussion,  XXX,  533 
(1893). 

Ancient  —  .     XXIV,  325  (1891). 

"  Common  —  ,  Railways  and   River   Communications   in   Portugal." 

Frederico  Augusto  Pimental.     XXIX,  299  (1893). 
"  Road  Building."     An  -Informal  Discussion.     James  Owen,  W.  E. 

McClintock,  Henry  I.  Budd,  N.  P.  Lewis,   Calvin  Tomkins,  G.  A. 

Roullier,  E.  W.  Harrison,  J.  J.  McLaughlin,  G.  W.  Tillson,  Charles 

H.  Graham,  Howard  J.  Cole,  Henry  B.  Seaman,  George  Hill,    S. 

C.  Thompson,  Edward   P.  North,  T.   McC.   Leutze,  Warren  B. 

Travell,  F.  G.  Cudworth,  T.  H.  McCann,  M.  D.  Burke,  H.  Conrow, 

L.  J.  Le  Conte,  W.  C.  Foster  and  James  Owen.     XLI,  85    (1899). 
"  The   Construction   and    Maintenance    of  —  ."     Edward    P.    North. 

VIII,  95  (1879).     Discussion,  VIII,  333. 
"  The  Controverted  Ouestions  in  Road  Construction."     James  Owen. 

XXVII,   603    (1892).      Discussion,    XXVII,    622;    XXVIII,    76 

(1893)- 
"  The  Production  of  Traffic  and   the  Transportation  of  Freight  and 

Passengers."      Martin    Coryell.      (With    Discussion.)      II,    240 

(1873). 
ROLLING  STOCK. 

"  Comparative  Tests  of  an  Electric  Motor  and  a  Steam  Locomotive  on 

the  Manhattan  (Elevated)  Railway,  New   York."     Lincoln  Moss. 

(With  Discussion.)     XXIII,  193  (1890). 
"  Distinctive  Features  and  Advantages  of  American  Locomotive  Prac- 
tice."    David  L.  Barnes.     XXIX,  385  (1893). 
Early  American  locomotives.     XXVI,  545  (1892). 
"  Experiments  on  the  Resistances  of  —  ."     A.  M.  Wellington.     VIII, 

21  (1879). 

"  Experiments  with  New  Apparatus  on  Journal  Friction  at  Low 
Velocities."  A.  M.  Wellington.  (With  Discussion.)  XIII,  409 
(1884). 

Locomotives  for  Abt  System  of  inclined  railways.      XV,  162  (1886). 

"  On  the  Theoretical  Resistance  of  Railroad  Curves."  S.  Whinery. 
VII,  79  (1878).     Discussion,  VII,  97  ;  VIII,  179  (1879). 

"  Resistances  of  Railway  Trains."  (Report  of  Dvnagraph  Experi- 
ments of  P.  H.  Dudley.)     William  P.  Shinn.     V,  341  (1876). 

Standard  gauge  freight  cars.     XXXI,  201  (1894). 

"  Street  Motors  on  the  Government  Tramways  at  Sydney,  New  South 
Wales."     George  Downe.     XXVIII,  150  (1893). 

"  The  Construction  of  the  Atchison,  Topeka  and  Santa  Fe  Railroad 
over  the  Raton  Mountains,  and  the  Performance  of  Locomotives 
on  its  Steep  Grades."  James  D.  Burr.  (With  Discussion.)  VIII, 
295  (1879). 

"  The  DeWitt  Clinton."     G.  H.  Thomson.     XXIII,    44  (1890). 
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ROLLING  STOCK— {Continued). 

"  Uniformity  in  Railway  —  ."     O.  Chanute.     XI,  291  (1882). 
Weight  of  street  cars.     XXXVII,  92  (1897). 

Weights  of  motor  cars  and  trailers  for  elevated  railroads.     XXXVII,. 
3H  (1897). 
ROPE  DRIVING. 

"  A  Problem  in  Continuous  —  ."  Spencer  Miller.  (With  Discus- 
sion.)    XXXIX,  165  (if    " 

RUN-OFF. 

—  of  Cedar  River,  Washington.     XLI,  10  (i< 

—  of  Hudson  River,  1888  to  1899.     XLIII,  325  (1900). 
See  also  RAINFALL. 

SALT. 

"  One  Way  of  Obtaining  Brine."  Charles  B.  Brush.  (With  Dis- 
cussion.)    XXIII,  95  (1890). 

SAND. 

Testing  —  for  use  with  cement.     XXXII,  415  (1894). 
SAND  BLAST. 

—  for  cleaning  metal.     XXXIX,  28  (1898). 
SCALES. 

"Thermometer  —  ."     Fred.  Brooks.     XV,  381  (1886). 
SCIENCE. 

" —  and  Engineering."  Presidential  Address  at  the  Annual  Conven- 
tion at  San  Francisco,  Cal.,  June  30th,  1896.  Thomas  Curtis 
Clarke.     XXXV,  508  (if 

SEA  WALLS. 

See  RETAINING  WALLS. 
SETTLING  BASINS. 

"  The  Vicksburg  —  ."     Clarence  Delafield.     XXI,  88  (ii 
See  also  RESERVOIRS. 
SEWAGE  DISPOSAL. 

"  Chautauqua,  N.  Y.,  —  Works."     William  B.  Landreth.     XXXII,  1 

(1894). 
"  Disposal  of  Sewage  in  Massachusetts."  Frederic  P.  Stearns.  XVIII, 

,     1  (1888).     Discussion,  XVIII,  24. 
"  European    Sewage    and    Garbage    Disposal."     W.   Howard  White. 

XV,  849  (1886). 
"  Inland  —  ,    with    Special    Reference   to   the    East   Orange,  N.  J., 
Works."     Carrol    Ph.    Bassett.     (With    Discussion.)     XXV,   125 
(1891). 
"  Purification  of  Sewage   and  of   Water  bv  Filtration."     Hiram  F. 

Mills.     XXX,  350  ( 1893).     Discussion,  XXX,  702. 
"  Sewage  Disposal."     Charles  A.  Allen.     (With  Discussion.)     XVIII, 

8  (1888). 
"  Stream  Contamination  and  Sewage  Purification."  An  Informal  Dis- 
cussion. R.  E.  McMath,  W.  C.  Parmley,  Gardner  S.  Williams, 
Peter  Milne,  Kenneth  Allen,  James  Owen,  Charles  G.  Darrach, 
E.  W.  Harrison,  P.  A.  Maignen,  L.  L.  Tribus,  Palmer  C.  Ricketts, 
James  S.  Haring  and  James  H.  Fuertes.     XLII,  160  (1899). 
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SEWERAGE. 

"  A    Concrete    Sewer   on    Piles."     Eugene    Lentilhon.     (With    Dis- 
cussion.)    XXXI,  569  (1894). 
"Brick  Arches  for  Large  Sewers."     R.   Hering.     VII,   252    (1878). 

Discussion,  VII,  258. 
"  Concrete   Sewer   at   Mt.  Vernon."     William   E.    Worthen.     (With 

Discussion.)     XXIV,  393  (1891). 
"  Cost  of  Sewer  Construction,  Denver,  Colo."     W.  W.  Follett.     (With 

Discussion.)     XXXV.  102  (1896). 
"  Design  and  Construction  Table  for  Egg-Shaped  Sewers."     C.   G. 

Force,  Jr.     IX,  202  (1880). 
"  Determination  of  the  Size  of  Sewers."     Robert  E.  McMath.     XVI, 

179(1887). 
"  Excessive   Rainfalls   Considered  with   Especial   Reference  to  their 

Occurrence  in    Populous  Districts."     R.  L.  Hoxie.     (With  Dis- 
cussion.)    XXV,  70  (1891). 
"  Flood  Waves  in  Sewers  and  their  Automatic  Measurement."    Alva 

J.  Grover.     XXVIII,  1  (1893).     Discussion,  XXVIII,  10,  199. 
"  Flushing  in  Pipe  Sewers."     H.  N.  Ogden.     (With  Discussion.)    XL, 

1  (1898). 
"  History   of  the   Pennsylvania    Avenue   Subway,    Philadelphia,   and 

Sewer  Construction  Connected  Therewith."     George  S.  WTebster 

and  Samuel  Tobias  Wagner.     (With  Discussion.)    XLIV,  1  (1900). 
Sewer  pipe  of  wooden  staves.     XLI,  63  (1899). 

"  —  Systems."     Rudolph  Hering.    (With  Discussion,)    X,  361(1881). 
"The  Flow  of  Water  in  Small  Channels,  after  Ganguillet  and  Kutter, 

with    Kutter's    Diagram    Modified,    and    Graphical    Tables   with 

Special  Reference  to    Sewer  Calculations."     R.  Hering.     VIII,  1 

(1879). 
"  The  Main  Relief  Sewer  of   Brooklyn."     Willard    Beahan.     XXVI, 

484  (1892).     Discussion,  XXVI,  507  ;  XXVII,  97  (1892). 
"  The  Relation  between  the  Rainfall  and  the  Discharge  of  Sewers  in 

Populous  Districts."     Emil  Kuichling.     (With  Discussion.)     XX, 

1  (1889). 
"  The    Sandrock  Sewers    of   St.    Paul,    Minn."     George    L.    Wilson. 

(With  Discussion.)     XXXII,  195  (1894). 
"  The  Separate  Sewer  System  without  Automatic   Flush  Tanks."     F. 

S.  Odell.     (With  Discussion.)     XXXIV,  223  (1895). 
The  separate  system  of  —  .     X,  23  (188 1). 
"The  —  of  Memphis."     Frederick  S.  Odell.     (With  Discussion.)     X, 

23(1881). 
"  The  —  System  of  Milwaukee  and  the  Milwaukee    River   Flushing 

Works."     G.    H.    Benzenberg.      XXX,  367  (1893).      Discussion, 

XXX,  709. 
"  The  Shone  Hvdro- Pneumatic  System  of  —  ."     Urban  H.  Broughton. 

XXVII,  659  (1892).     Discussion,  XXVIII,  57  (1893). 
"  The  Single  Trap  System  of  House  Drainage."     Latham  Anderson. 

(With  Discussion.)     XXV,  394  (1891). 
"The  Water  Supplv.  Drainage  and  —  of  the  Lawrenceville  School." 

Frederick  S.  Odell.     XVI,  66  (1887). 
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SHAFT  SINKING. 

"  —  under  Difficulties  at  Dorchester  Bay  Tunnel,  Boston,  Mass."  D. 
McN.  Stauffer.     X,  343  (1881). 

SHIP-BUILDING. 

—  on  the  Clyde  and  its  tributaries.     XXIX,  163  (1893). 
SHIP  CANALS. 

"The   Proposed   Lake  Erie  and   Ohio   River   Ship  Canal."     John  M. 

Goodwin.     (With  Discussion.)     XXV,  41 1  (1891). 
See  also  CANALS. 
SHIP  RAILWAYS. 

"The  Chignecto  Ship  Railway."  John  F.  O'Rourke.  XXIV,  13 
(1891). 

SHIPYARDS. 

"  The  Construction  of  the   Lorain    Dry  Dock   and    Shipyard  of   the 
Cleveland  Ship  Building  Company."     James  Ritchie.     XXXIX, 
323  (1898). 
SIGNALING. 

"  Railroad  —  :  The  Block  System."  John  P.  O'Donnell.  (With  Dis- 
cussion.)    XXXII,  421   (1894). 

"  Railway  —  ."  G.  Keeker.  (Translated  from  the  German  by 
George  F.  Swain.)  XXIX,  491  (1893).  Discussion,  XXX,  546 
(1893). 

"  Railway  —  as  Applied  to  Large  Installations."  John  P.  O'Donnell. 
XXVII,  515  (1892).     Discussion,  XXVIII,  276  (1893). 

"Railway  Signals."  Report  of  the  Committee.  IV,  147  (1875). 
Discussion,  IV,  237. 

Signals  at  South  Boston  Terminal.     XLIII,  141  (1900). 
SIPHONS. 

Rosemary  Siphon  of  Sudbury  Aqueduct.     XXXV,  241  (1896). 

"  Syphons  of  the  Kansas  City  Water-Works."  G.  W.  Pearsons. 
(With  Discussion.)     XVIII,  130  (1888). 

SLATES. 

"  The  Strength  and  Weathering  Qualities  of  Roofing  —  ."  Mansfield 
Merriman.  First  Paper,  XXVII,  331  (1892);  Discussion,  XXVII, 
348,  685  ;  Supplementary  Paper  (With  Discussion),  XXXII, 
529  (1894). 

SLUICES. 

"  Experiments  on  the  Power  of  Water  to  Transport  Sand  in  —  ." 
F.  Collingwood.     I,  246  (1872). 

SNOW'SHEDS. 

"  The  Canadian  Pacific  Railway."  Presidential  Address  at  the  Annual 
Convention  at  Milwaukee;  Wisconsin,  June  28th,  188S.  Thomas 
C.  Keefer.     XIX,  55  (1888)'. 

SOCIETY  HOUSE. 

Addresses  delivered  at  the  opening  of  the  New  —  ,  November  24th, 
1897.  Rt.  Rev.  H.  C.  Potter,  President  B.  M.  Harrod,  Gen.  Wm. 
P.  Craighill,  J.  G.  Schurman,  LL.  D.,  Hon.  Joseph  H.  Choate. 
XXXVIII,  423  (1897). 
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SPIRALS. 

See  CURVES. 
SPONGILLA. 

—  in  water  pipes.     XXVI,  38  (1892). 

"  The  —  in  Main  Pipes."  Desmond  FitzGerald.  (With  Discussion.) 
XV,  337  (1886). 

STANDARD  TIME. 

"  On  Uniform  —  ,  for  Railways,  Telegraphs  and  Civil  Purposes  Gene- 
rally."    Sandford  Fleming.     X,  387  (1881). 

STAVE  PIPE. 

See  WOOD    PIPE. 
STEAM. 

"District —  Systems."  Charles  E.  Emery.  XXIV,  188  (1891).  Dis- 
cussion, XXIV,  216. 

"  Efficiency  of  Furnaces  Burning  Wet  Fuel,  as  Determined  by  Experi- 
ments on  a  Large  Scale."  R.  H.  Thurston.  Ill,  290  (1874). 
Discussion,  III,  316,  334;  IV,  88  (1875). 

"  Efficiency  of  —  Vacuum  Pumps."     J.  Foster  Flagg.     V,  381  (1876). 

"  Electricity  versus  —  for  Branch  Railroad  Lines."  An  Informal  Dis- 
cussion. H.  S.  Haines,  H.  G.  Prout,  Oberlin  Smith,  W.  B.  Reed, 
G.  S.  Davison,  W.  L.  Webb,  J.  James  R.  Croes,  W.  J.  Baldwin, 
D.  C.  Jackson,  Gustav  Lindenthal,  Edward  Wegmann,  Robert 
Moore,  C.  W.  Buchholz,  A.  P.  Davis  and  Charles  H.  Davis. 
XLII,  375  (1899). 

"  Motive  Power  for  Street  Railways."  Alfred  F.  Sears.  XXVII,  313 
(1892).     Discussion.  XXVII,  574. 

"  On  the  Application  of  a  New  System  of  Distillation  with  Conserva- 
tion of  Heat."     Thomas  Prosser.     I,  79  (1872). 

"  —  Heating."  Wm.  E.  Worthen.  (With  Discussion.)  XXIV,  206 
(1891). 

"  The  Relative  Merits  of  Working  Hoisting  Machinery  by  —  ,  Water 

and  Electricity."     George  A.  Goodwin.     XXIX,  695  (1893). 
"  The  Substitution  of  Electricity  for  —  as  a  Motive   Power  for  Sub- 
urban   Traffic."      John    Findley    Wallace.      (With    Discussion.} 
XXXVII,  133(1897). 
fea/wENGINES:  STEAM  POWER. 
STEAMBOATS. 

"  Iron  Hulls  for  Western  River  —  ."     Theodore  Allen.     11,271(1873).. 
Mississippi  River  —  .     XXV,  386  (1891). 
See  also  STEAMERS:  STEAMSHIPS. 
STEAM  ENGINES. 

See  ENGINES. 
STEAMERS. 

"The  Railroad   Ferry  Steamer  Solano."     Robert  L.  Harris.     XXII, 

247  (1890). 
See  also  STEAMBOATS:    STEAMSHIPS. 
STEAM  PIPES. 

"An  Accident  to  —  Arising  from  the  Use  of  Blast  Furnace  Wool.'* 
T.  Egleston.     (With  Discussion.)     XII,  253  (1883). 
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STEAM  POWER. 

Cost  of— .     XXXI,  32  (1894). 

"The  Cost  of  —  ."  Charles  E.  Emery.  (With  Discussion.)  XII, 
425  (1883). 

STEAM  PUMPS. 

See  PUMPS. 
STEAMSHIPS. 

"Screw  Steamship  and  Tow  Barge  Efficiency  on  the  Northwestern 
Lakes  of  America."  Joseph  R.  Oldham.  (With  Discussion.) 
XXV,  373(1891). 

"  The  Steamship  America."     Robert  Gordon.     XV,  384  (1886). 

See  also  STEAMBOATS  :  STEAMERS. 
STEEL. 

"A  Note  on  the  Resistance  of  Materials."  Robert  H.  Thurston.  II, 
239  (1873). 

"  A  Proposed  Method  of  Testing  Structural  —  ."  Alfred  E.  Hunt. 
XXX,  181  (1893).     Discussion,  XXX,  666. 

"  An  Instructive  Eye-Bar  Test."  A.  C.  Cunningham.  (With  Discus- 
sion.)    XXXI,  415  (1894). 

"Compressive  Strength  of  —  and  Iron."  Charles  A.  Marshall. 
XVII,  53  (1887). 

Discussion  on  structural  —  .     XXVII,  374  (1892). 

"  Experiments  on  the  Protection  of  —  and  Aluminum  Exposed  to  Sea 
Water."  A.  H.  Sabin.  First  Paper  (With  Discussion),  XXXVI, 
483  (1896);  Supplementary  Paper  (With  Discussion),  XLIII,  444 
(1900). 

"Hardening  Structural  —  ."  A.  C.  Cunningham.  XXVII,  351 
(1892).     Discussion,  XXVII,  374. 

■"  Impact  Tests  of  Structural  —  ."  S.  Bent  Russell.  (With  Discus- 
sion.)    XLIII,  1  (1900). 

"Note  on  the  Resistance  of  Materials."  Robert  H.  Thurston.  IV, 
334  (1875). 

"  Qualities  of  Iron  and  —  ."     William  Metcalf.     V,  323  (1876). 

Relation  between  tenacity  and  resistance  to  torsion.     VII,  169  (1878). 

Resilience  tests  of  —  .     XXXIX,  237  (1898). 

"Some  Constants  of  Structural  —  ."  Palmer  C.  Ricketts.  XVI,  138 
(1887). 

"  Some  Experiments  on  the  Strength  of  Bessemer  —  Bridge  Com- 
pression Members."  James  G.  Dagron.  (With  Discussion.) 
XX,  254  (1889). 

Specifications  for,  and  tests  of  —  ,  Kentucky  and  Indiana  Bridge. 
XVII,  134(1887). 

"Specifications  for  Structural  —  ."  H.  H.  Campbell.  (With  Discus- 
sion.)    XXXIII,  297  (1895). 

"  —  Concrete  Construction."  George  Hill.  (With  Discussion.) 
XXXIX,  617  (1898). 

■"  —  :  Its  Properties:  Its  Use  in  Structures  and  in  Heavy  Guns." 
William  Metcalf.     (With  Discussion.)     XVI,  283  ' 

—  used  in  elevated  railroads.     XXXVII,  310  (1897). 
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STEEL— ( Continued). 

"Structural  — ."    Edward  B.  Dorsey.    (With  Discussion.)    First  Paper,. 

XIII,  41  (1884);  Supplementary  Paper,  XIV,  197  (1885). 
Tests  of  bridge  —  .     XXXVIII,  41  (1897). 
Tests  of  —  .     II,  349  (1873)  ;  III,  1  (1874). 

"The  Condition  of  —  in  Bridge  Pins."     A.  C.Cunningham.     (With 

Discussion.)     XXXVI,  91  (1896). 
"  The  Heavy  Gun  Question."     O.  E.  Michaelis.     XIII,  215  (1884). 
"  The  Physical  Qualities  of  Acid  Open-Hearth  Nickel  —  ,  as  Compared 

with  Carbon. —  of  Similar  Tensile  Strength."    H.  H.Campbell.. 

XXXIV,  285  (1895). 
"  The  Relation  of  Tensile  Strength  to  Composition  in  Structural  —  ." 

A.C.Cunningham.    XXXVIII,  78  (1897).    Discussion,  XXXVIII, 

84;  XL,  449  (1898). 
"  The  Results  Obtained  from  Tests  of  Full-Sized  —  Eye-Bars."     Fred- 
erick H.  Lewis.     (With  Discussion.)     XXVII,  358  (1892). 
"  The  Strength  and  Elasticity  of  Structural  —  ,  and  its  Efficiency  in  the 

Form  of  Beams  and  Struts."     James  Christie.     XIII,  253  (1884). 

Discussion,  XIII,  267. 
"  The  Treatment  of  Metals  for  Structural  Purposes."     James  Christie. 

XXX,  155  (1893).     Discussion,  XXX,  655. 
"  The  Use  of  Basic  Mild  —  as  Material  for  Construction  in  Germany." 

C.  Weyrich.     XXX,  219  (1893).     Discussion,  XXX,  681. 
"  The  Use  of  Mild  —  for  Engineering  Structures."     George  C.  Mehr- 

tens.     XXX,  204  (1893). 
"The  Use  of  —  for  Bridges."     Theodore  Cooper.     VIII,  263  (1879). 

Discussion,  VIII,  277;  IX,  315  (1880). 

STEEL  PIPE. 

Construction  of  —  at  Ogden,  Utah.     XXXVIII,  258  (1897). 

"  Friction  Coefficient   for  Riveted  —  ."     An  Informal  Discussion.     A. 

McL.  Hawks.     XLII,  155  (1899). 
—  at  Astoria,  Oregon,  Water-Works.    XXXVI,  21  (1896). 
"The  Distortion  of   Riveted  Pipe    by  Back-Filling."     D.   D.   Clarke. 

(With  Discussion.)     XXXVIII,  93  (1897). 
See  also  PIPE  :    PIPE  LINES. 
STEEL  TAPES. 

"  Recent  Experience  on  the  U.  S.  Coast  and  Geodetic  Survey  in  the 

Use  of  Long  —  for  Measuring  Base  Lines."     R.  S.  Woodward. 

XXX,  81  (1893).    Discussion,  XXX,  638. 

STONE. 

See  BUILDING  STONE. 
STONE  CUTTING. 

Tools  used  in  —  .     VI,  298  (1877). 
STRAIN. 

"  An   Investigation  to  Determine  the  Strains  in  a  Hollow  Cast-Iron 

Disk,  Cooled  from  the  Interior."     G.  Leverich.  XVIII,  43  (1888). 

"  Experimental  Strains  upon  a  Bowstring  Trussed  Girder."     Theo.  G. 

Ellis.     II,  107  (1873). 
"  Loads  and  Strains  of  Bridges."   John  Griffen  and  Thomas  C.Clarke. 

11,93  (1873). 
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STRAIN— (Continued). 

"  On  the  Permanent  Effects  of  —  in  Metals  ;  on  their  Self-Registration 
and  Mutual  Interactions."  Robert  H.  Thurston.  XXIV,  159 
(1891).     Discussion,  XXIV,  164;  XXV,  17  (1891). 

"  On  the  Principles  of  the  Construction  of,  and  the  Calculation  of  the 
Strains  in,  Revolving  Drawbridges  Having  Two  Spans  or  Open- 
ings, and  Built  as  Continuous  Girders,  more  especially  as  Con- 
tinuous Panel  Girders."  Clemens  Herschel.  Ill,  395  (1874). 
Discussion,  IV,  203  (1875). 

"  On  the  Variation  due  to  Orthogonal  Strains  in  the  Elastic  Limit  in 
Metals,  and  on  its  Practical  Value  and  More  Important  Applica- 
tions." Robert  H.  Thurston.  IX,  173  (1880).  Discussion,  IX, 
362. 

"  The  Rate  of  Set  of  Metals  Subjected  to  —  for  Considerable  Periods 
of  Time."     Robert  H.  Thurston.     VI,  28  (1877;. 

"  Web  Strains  in  Simple  Trusses  with  Parallel  or  Inclined  Booms." 
Elnathan   Sweet,  Jr.     IX,  415  (1880).     Discussion;  X,  20(1881). 

See  also  STRESS. 
STREAM  CONTAMINATION. 

"  Disposal     of    Sewage    in    Massachusetts."      Frederic    P.    Stearns. 
XVIII,  1  (1888).     Discussion,  XVIII,  24. 
Pollution  of  rivers.     XXV,  125  (1891). 

"  Self-Purification  of  Flowing  Water  and  the  Influence  of  Polluted 
Water  in  the  Causation  of  Disease."  Charles  G.  Currier.  (With 
Discussion.)     XXIV,  21  (1891). 

"  Sewage  Disposal."  Charles  A.  Allen.  (With  Discussion.)  XVIII, 
8  (1888). 

"  —  and  Sewage  Purification."  An  Informal  Discussion.  R.  E. 
McMath,  W.  C.  Parmley,  Gardner  S.  Williams,  Peter  Milne, 
Kenneth  Allen,  James  Owen,  Charles  G.  Darrach,  E.  W. 
Harrison,  P.  A.  Maignen,  L.  L.  Tribus,  Palmer  C.  Ricketts,  James 
S.  Haring  and  James  H.  Fuertes.  XLII,  160  (1899). 
STREAM  FLOW. 

See  WATER,  FLOW  OF,  IN  OPEN  CHANNELS. 
STREET  GRADES. 

See  GRADES. 

STREET  LINES. 

"On  the  Marking  of  —  ."  C.  M.  Broomall.  (With  Discussion.) 
XXXII,  65  (1894). 

STREET  RAILWAYS. 

"  Electricity  versus  Steam  for  Branch  Railroad  Lines."  An  Informal 
Discussion.  H.  S.  Haines,  H.  G.  Prout,  Oberlin  Smith,  W.  B. 
Reed,  G.  S.  Davison,  W.  L.  Webb,  J.  James  R.  Croes,  W.  J. 
Baldwin,  D.  C.  Jackson,  Gustav  Lindenthal,  Edward  Wegmann, 
Robert  Moore,  C.  W.  Buchholz,  A.  P.  Davis  and  Charles  H. 
Davis.     XLII,  375  (1899). 

"Motive  Power  for  —  ."  Alfred  F.  Sears.  XXVII,  313  (1892).  Dis- 
cussion, XXVII,  574. 

"  Notes    on    Cost    of   Operating    Cable    Railways."     D.    Bontecou. 

XXVIII,  250  (1893).     Discussion,  XXVIII,  456. 
"  Street  Motors  on  the  Government  Tramways  at  Sydney,  New  South 

Wales."     George  Downe.    XXVTII,  150  (1893). 
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STREET  RAILWAYS— [Continued). 

"  Street  Railway  Track."    T.G.  Gribble.     (With  Discussion.)    XXIV, 

80  (1891). 
"Test  of  Power  Required  to   Drive  Electric  Street  Cars,  and  Total 

Efficiency  of  Motor."     Louis  B.  Bonnett.    XXVII,    307    (1892). 

Discussion,  XXVII,  675. 
"The  Improvement    of  Railway  and  Street  Railway  Track."     E.  E. 

Russell  Tratman.     XXII,  135  (1890). 
"  The  Ninety-Sixth  Street  Power  Station  of  the  Metropolitan   Street 

Railway     Company,     of     New    York    City."      L.    G.   Montony. 

(With  Discussion.)     XLIV,  119  (1900J. 
"Transmission    of   Power   in    Operating   Cable    Railways."      Robert 

Gillham.     XXIX,    543    (1893).      Discussion,    XXX,  548    (1893). 

STRENGTH  OF  MATERIALS. 

"  A  New  Formula  for  the  Strength  of   Columns."     A.  J.  Du    Bois. 

(With  Discussion.)     XXVII,  69  (1892). 
"  A    Note   on   the   Resistance    of  Materials."     Robert  H.  Thurston. 

II,  239(1873). 

"A  Record  of  Experiments  Showing  the  Character  and  Position  of 
Neutral  Axes,  as  Seen    by  Polarized  Light."     Louis    Nickerson. 

III,  31  (1874).     Discussion,  III,  48;  IV,  277  (1875). 
Impact  testing  experiments.     XXXIX,  237  (1898). 

"Note  on  the  Resistance  of  Materials."  Robert  H.  Thurston.  IV, 
334(i875). 

"  Note  on  the  Resistance  of  Materials,  as  Affected  by  Flow  and  by 
Rapidity  of  Distortion."     Robert  H.  Thurston.     V,  199  (1876). 

"  On  a  Newly  Discovered  Relation  between  the  Tenacity  of  Metals 
and  their  Resistance  to  Torsion."  Robert  H.  Thurston.  VII, 
169  (1878). 

"On  the  Strength,  Elasticity,  Ductility  and  Resilience  of  Mateiials  of 
Machine  construction,  and  on  various  hitherto  Unobserved 
Phenomena,  noticed  during  Experimental  Researches  with  a 
New  Testing  Machine,  fitted  with  an  Autographic  Registry."  R. 
H.  Thurston.  II,  349  (Section  I)  (1873)  ;  III,  1  (Section  II) 
(1874).     Discussion,  IV,  265  (1875)  ;  V,  102  (1876). 

"  On  the  Variation  due  to  Orthogonal  Strains  in  the  Elastic  Limit  in 
Metals,  and  on  its  Practical  Value  and  More  Important  Applica- 
tions." Robert  H.  Thurston.  IX,  173  (1880).  Discussion,  IX, 
362. 

"  Some  Constants  of  Structural  Steel."  Palmer  C.  Ricketts.  XVI, 
138  (1887). 

"  Some  Experiments  on  the  Transverse  Breaking  Strain  of  Plate 
Glass."  G.  W.  Plympton.  XXV,  223  (1891).  Discussion,  XXV, 
226,  635. 

"The  Six-Hundred-Ton  Testing  Machine  at  the  Works  of  the  Union 
Bridge  Company  at  Athens,  Pa."  Charles  Macdonald.  (With 
Discussion.)     XVI,  1  (1887). 

"  The  Strength  and  Other  Properties  of  Materials  of  Construction,  as 
Deduced  from  Strain  Diagrams  Automatically  Produced  by  the 
Autographic  Recording  Testing  Machine. "  Robert  H.Thurston. 
V,  9  (1876). 

"  The  Strength  and  Weathering  Qualities  of  Roofing  Slates."  Mans- 
field   Merriman.     First  Paper,    XXVII,  331    (1892);  Discussion, 


STRENGTH  OF  MATERIALS- {Continued). 

XXVII,  348,  685;  Supplementary*  Paper  (With  Discussion), 
XXXII,  529  (1894). 
"  The  Transverse  Strength  of  Beams  as  a  Direct  Function  of  the  Ten- 
sile and  Crushing  Stresses  of  Material."  M  Lewinson.  (With 
Discussion.)  XXXV,  484  (1896). 
See  also  BUILDING  STONE:  CAST  IRON:  IRON:  METALS: 
STEEL:  TIMBER:  WROUGHT  IRON. 

STRESS. 

"  A  New  Graphical  Solution  of  the  Problem,  What  Position  a  Train  of 

Concentrated   Loads  must  have  in  order  to  cause  the  Greatest  — 

in  any  Given  Part  of  a  Bridge  Truss  or  Girder."     Henry  T.  Eddy. 

XXII,  259  (1890). 
"Approximate    Determination    of   Stresses  in  the    Eye-Bar    Head." 

William  H.Burr.     VI,  127(1877).     Discussion,  VI,  263;  VII,  189 

(1878). 
"  Determination  of  the  Stresses  in  Elastic  Systems  by  the  Method  of 

Least  Work."     William  Cain.      (With  Discussion.)     XXIV,  265 

(1891). 
"General  Criterion  for  Position  of  Loads  Causing  Maximum  —  in  any 

Member  of  a  Bridge  Truss."     L.  M.  Hoskins.     (With  Discussion.) 

XLII,  240  (1899). 
"  Insufficient    Provision   for  Counterstresses    in    Railroad    Bridges." 

Henry  S.  Prichard.      (With  Discussion.)     XLII,  547  (1899). 
Intensities  of  working  stresses.     XXVI,  98  (1892). 
*'  Observations  on  the  Stresses  Developed  in  Metallic  Bars  by  Applied 

Forces."     Theodore  Cooper.     VII,  174  (1878). 
"  On    the  Calculation    of    the    Stresses    in  Bridges    for    the    Actual 

Concentrated  Loads."    George  Fillmore  Swain.    XVII,  21  (1887). 
"Stresses  in  Bridges."     William  H.  Booth.     XX,  137  (1889). 
"  Stresses  in  Railwav  Bridges  on  Curves."     WTard  Baldwin.     [With 

Discussion.)     XXV.459  (1891). 
"  The  Determination  of  the  Safe  Working  —  for  Railway  Bridges  of 

Wrought  Iron  and  Steel."     E.    Herbert  Stone.     (With    Discus- 
sion.)    XLI,  467  (1899). 
"  The  Transverse  Strength  of  Beams  as  a  Direct  Function  of  the  Ten- 
sile and  Crushing   Stresses  of  Material."     M.  Lewinson.     (With 

Discussion.)     XXXV,  484  (1896). 
See  also  STRAIN. 
STRINGERS. 

"Pine — and    Floor-Beams    for   Bridges."      Onward    Bates.     (With 

Discussion.)     XXIII,  261  (1890). 

STRUCTURAL  STEEL. 

See  STEEL. 
STRUTS. 

"Experiments  on  the  Strength  of  Wrought-Iron  —  ."     James  Chris- 
tie.    XIII,  85  (1884).     Discussion,  XIII,  267. 
"  New  Formula  for  Compression  Members."     R.   Krohn.     XV,  537 

(ir" 
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STRUTS— (Continued). 

"  The  Strength  and  Elasticity  of  Structural  Steel,  and  its  Efficiency  in 
the  Form  of  Beams  and  —  ."     James  Christie.     XIII,  253  (1884). 
Discussion,  XIII,  267. 
foa/wCOLUMNS. 
SUBMARINE  BLASTING. 

See  BLASTING. 
SUBSTRUCTURE. 

See  CONCRETE  :  FOUNDATIONS  :  MASONRY. 
SUBWAYS. 

"  History   of   the  Pennsylvania    Avenue    Subway,    Philadelphia,   and 
Sewer  Construction  Connected  Therewith."     George  S.  Webster 
and   Samuel    Tobias   Wagner.     (With    Discussion.)      XLIV,   1 
(1900). 
See  also  TUNNELS. 
SULPHITE  FIBER. 

"  Some  Remarks  on  the  Chemistry  of  the  Processes  of  Lime  —  Manu- 
facture."    Martin  L.  Griffin.     XX,  281  (1889). 

SURVEYING. 

"  A  Method  of  Taking  Cross-Sections  in  Deep  Rock  Cuts  by  Triangu- 
lation."     F.  W.  Watkins.     XXII,  386  (1890). 

"  A  Method  of  Tunnel  Alignment."  H.  F.  Dunham.  (With  Dis- 
cussion.)    XXVII,  453  (1892). 

"  A  New  Method  of  Calculating  Cross-Sections  of  Roads  and  Rail- 
roads." Francisco  Da  Silva  Ribeiro.  (Translated  from  the 
French  by  Foster  Crowell.)  XXIX,  447  (1893).  Discussion, 
XXX,  535  (1893). 

"  A  Novel  Railroad  Survey."  Thomas  S.  Hardee.  (With  Discussion.) 
VI,  258  (1877). 

"  A  Resurvey  of  the  Williamsport  Division  of  the  Philadelphia  and 
Reading  Railroad."  (Abstract.)  George  D.  Snyder.  XXXVI, 
509  (1896). 

"  A  Simple  Method  of  Running  in  a  Transition  Curve."  John  F. 
Ward.     XXVII,  18  (1892).     Discussion,  XXVIII,  32,  205  (1893). 

"  Accuracv  of  Measurement  as  Increased  by  Repetition."  Stephen  S. 
Haigh't.     XI,  242  (1882). 

"  Availability  of  the  Canons  of  the  Colorado  River  of  the  West  for 
Railway  Purposes."  Robert  Brewster  Stanton.  (With  Discus- 
sion.)    XXVI,  283  (1892). 

"  Co-ordinate  —  ."     Henry  F.  Walling.     VI,  88  (1877). 

"  Data  for  Flattening  the  Ends  of  Railroad  Curves."  Albon  P. 
Man,  Jr.     (With  Discussion.)     XV,  359  (1886). 

"  Description  of  Survey  for  Determining  the  Slope  of  Water  Surface 
in  the  Erie  Canal."     W.  H.  Searles.     VI,  289  (1877). 

"  Early  Surveys  and  Reports  in  Reference  to  the  Transmission  of 
Trade  across  the  Allegheny  Mountains  in  the  State  of  Pennsyl- 
vania, known  as  the  Allegheny  Portage."  Moncure  Robinson. 
XV,  181  (1886). 

"  Errors  in  Railroad  Levels."  Howard  V.  Hinckley.  (With  Dis- 
cussion.)    XV,  893  (1886). 
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SURVEYING— (Continued). 

"  Experiments  on  the  Stability  of  Bench  Marks."    George  W.  Cooley. 

(With  Discussion.)     XX,  73  (1889). 
"  Geodetic  Field  Work."     Geo.  Y.  Wisner.     XII,  267  (1883). 
"  Historical  Notes  upon  Ancient  and  Modern  —  and  —  Instruments." 

H.  D.  Hoskold.     XXX,  135  (1893). 
"  On  Increasing  the  Accuracy  of  a  System  of  Magnetic  Bearings  of  a 

Survey."    Olin  H.  Landreth.    (With  Discussion.)    XV,  342  (1886). 
"On  the   Marking  of  Street  Lines."     C.   M.   Broomall.     (With  Dis- 
cussion.)    XXXII,  65  (1894). 
"  Railroad  Location."    Michael  L.  Lynch.     (With  Discussion.)  XXXL 

81  (1894). 
"  Rapid  Methods  in  Topographical  —  ."     William  Bell  Dawson.    XL 

397  (1882).     Discussion,  XI,  405. 
"  Recent  Experience  on  the  U.  S.  Coast  and  Geodetic   Survey  in  the 

Use  of  Long  Steel    Tapes  for  Measuring  Base   Lines."      R.  S. 

Woodward.     XXX,  81  (1893).     Discussion,  XXX,  638. 
"  Recent  Stadia  Topographic  Surveys :    Notes  Relating  to  Methods 

and  Cost."     William  B.  Landreth.    (With  Discussion.)    XLIV,  92 

(1900). 

"  Spirals  and  their  Use  on  Railroads."     A.  S.  C.  Wiirtele.    XXXI,  329 

(1894). 
"  Spirit  Leveling  of  the  United  States  Geological  Survey."      Herbert 

M.  Wilson.     (With  Discussion.)     XXXIX,  339  (1898). 
"  Surveys  for  Railway  Location. "     F.  A.  Gelbcke.     (Translated  from 

the  German  by  R.  P.  Miller.)       XXIX,  429  (1893.)      Discussion, 

XXX,  525  (1893). 
"  The  Adjustment  of  a  Transit  Survey  as  Compared   with  that  of  a 

Compass    Survey."     Charles    L.    Crandall.      (With    Discussion.} 

XLV,  453(1901). 
"  The  Aneroid    Barometer   and   its    Use    in    Estimating   Altitudes." 

Theo.  G.  Ellis.     1,  277  (1872). 
"  The  Approximate  Value  of  a   Reduction  of  Ruling  or  Maximum 

Grades,    Especially  for  the    Use   of    Engineers    on    Location    of 

Railroads."     John  G.  Clarke.     II,  399  (1873). 

"  The  First  Trip  Through  Big  Horn  Caiion."     E.  Gillette.     XXV,  8 
(1891). 

"  The  Location  of  the  Chimbote  Tunnels."     Othniel  F.  Nichols.     IX, 
365  (1880). 

"  The  Proper  Compensation  for  Railroad  Curves."     William  R.  Mor- 
ley.     (With  Discussion.)     XIII,  181  (1884). 

"  The  Theory  and  Practice  of  Precise  Spirit  Leveling."      David  A. 

Molitor.     (With  Discussion.)     XLV,  1   (1901). 
"  The  Topographic  Map  of  the  United  States."     Herbert  M.  Wilson. 

XXXIII,  405  (1895). 
"  The  Transition  Curve  whose  Curvature  Varies  Directly  as  its  Length 

from  the  P.  C.  or  Point  where  it  Connects  with  the  Tangent."' 

William  Cain.     XXVI,  473  (1892).      Discussion,  XXVIII,  32,  205 

(i893)- 
"  Topographic   Surveys."      Herbert   G.    Ogden.       XXX,    62    (1893). 

Discussion,  XXX,  611. 
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SURVEYING—  (Continued). 

"  Topography  on  the  Survey  of  the  Mexico-United  States  Boundary." 
J.  L.  Van  Ornum.     (With  Discussion.)     XXXIV,  259  (1895). 

"Tunnel  —  on  Division  No.  6,  New  Croton  Aqueduct."  F.  W.  Wat- 
kins.     (With  Discussion.)     XXIII,  17  (1890). 

SURVEYS. 

See  SURVEYING. 
SUSPENSION  BRIDGES. 

"  Description  of  a  Combined  Triangular  and  Suspension  Bridge  Truss, 
and  Comparison  of  its  Cost  with  that  of  the  Warren,  Pratt,  Whip- 
ple and  Howe  Trusses."     Edwin  Thacher.     XIII,  123  (1884). 

"  Historical  Sketch  of  the  Successive  Improvements  in  —  to  the 
Present  Time."     Charles  Bender.     I,  27  (1872). 

Niagara  Suspension  Bridge,  History  of.     XL,  125  (1898). 

"  Notes  on  the  Masonry  of  the  East  River  Bridge."  Francis  Colling- 
wood.     VI,  7  (1877). 

"  Progress  of  Work  at  the  East  River  Bridge."  F.  Collingwood. 
IX,  162  (1880). 

"  Replacing  the  Stone  Towers  of  the  Niagara  Railway  Suspension 
Bridge  with  Iron  Towers."     L.  L.  Buck.     XVII,  204  (1887). 

"  Restoration  of  the  Cable  Ends  of  the  Covington  and  Cincinnati 
Suspension  Bridge."  G.  Bouscaren.  XXVIII,  47  (1893).  Dis- 
cussion, XXVIII,  358. 

"  —  :  A  Study."  George  S.  Morison.  (With  Discussion.)  XXXVI, 
359  (1896). 

"  The  Re-Enforcement  of  the  Anchorage  and  Renewal  of  the  Sus- 
pended Superstructure  of  the  Niagara  Railroad  Suspension 
Bridge."     L.  L.  Buck.     X,  195  (1881). 

See  also  ANCHORAGE  :    BRIDGES. 
TELEPHONES. 

"Submarine  Telephoning."  Chas.  Ward  Raymond.  VII,  310 
(1878). 

"  The  Load  Line  in  Telephone  Exchanges."     A.  V.   Abbott.     XXXII, 
74  (1894)- 
TEMPERATURE. 

—  in  mines.     XIII,  80  (1884). 

"  —  of  Water  at  Various  Depths  in  Lakes  and  Oceans."  Hamilton 
Smith,  Jr.     (With  Discussion.)     XIII,  73  (1884). 

"The  —  of  Lakes."  Desmond  FitzGerald.  (With  Discussion.) 
XXXIV,  67  (1895). 

TEREDO. 

"  Marine  Wood-Borers."  Charles  H.  Snow.  (With  Discussion.) 
XL,  178  (1898). 

"  Protecting  Piles  against  the  —  Navalis  on  the  Louisville  and 
Nashville  Railroad  Company's  Lines."  R.  Montfort.  (With 
Discussion.)     XXXI,  221   (1894). 

"  The  —  Navalis,  or  Ship-Worm."  G.  W.  R.  Bayley.  (With  Dis- 
cussion.)    Ill,   155  (1874). 

TERMINAL  STATIONS. 

See  RAILROAD  STATIONS. 
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TESTING  MACHINES. 

Description  of  testing  machine  at  Watertown,  Mass.,  Arsenal.  XI, 
3  (1882). 

"  Experiments  with  a  New  Machine  for  Testing  Materials  by  Impact." 
S.  Bent  Russell.     (With  Discussion.)     XXXIX,  237  (1898). 

"Experiments  with  Appliances  for  Testing  Cement."  Alfred  Noble. 
IX,   186  (1880). 

"  On  the  Strength,  Elasticity,  Ductility  and  Resilience  of  Materials  of 
Machine  Construction,  and  on  various  hitherto  Unobserved 
Phenomena,  noticed  during  Experimental  Researches  with  a 
New  Testing  Machine,  fitted  with  an  Autographic  Registry." 
R.H.Thurston.  II,  349  (Section  I)  (1873);  III,  1  (Section  II) 
(1874).     Discussion,  IV,  265  (1875);  V,  102  (1876). 

"  Portland  Cement  Testing."     Henry  Faija.     XVII,  218  (1887). 

"Tensile  Tests  of  Cement,  and  an  Appliance  for  More  Accurate  De- 
terminations." D.  J.  Whittemore.  (With  Discussion.)  IX,  329 
(1880). 

—  for  impact  tests  of  steel.     XLIII,  6  (1900). 

"  The  Six-Hundred-Ton  Testing  Machine  at  the  Works  of  the  Union 
Bridge  Company  at  Athens,  Pa."  Charles  Macdonald.  (With 
Discussion.)     XVI,   1    (1887). 

"  The  Strength  and  Other  Properties  of  Materials  of  Construction,  as 
Deduced  from  Strain  Diagrams  Automatically  Produced  by  the 
Autographic  Recording  Testing  Machine."  Robert  H.  Thurston. 
V,  9  (1876). 

"Uniform  System  for  Tests  of  Cement."  Final  Report  of  the  Com- 
mittee.    XIV,  475  (1885). 

THERMODYNAMICS. 

"  Note  Relating  to  Rumford's  Determination  of  the  Mechanical  Equiv- 
alent of  Heat."     Robert  H.  Thurston.     II,  289  (1873). 

THERMOMETERS. 

"  Thermometer  Scales."     Fred.  Brooks.     XV,  381  (1886). 
TIDES. 

"  Principles  of  Tidal  Harbor  Improvement  as  Applied  at  Wilmington, 
Cal."     Clinton   B.   Sears.      V,  388   (1876).     Discussion,  VI,   189 
(^77). 
Tidal  phenomena,  Galveston,  Tex.,  Harbor.     XXV,  543  (1891). 

TIES. 

"  Longitudinals  vs.  Cross-Ties  for  Railway  Tracks."     E.  E.    Russell 

Tratman.     (With  Discussion.)     XXV,  615  (1891). 
"  Maintenance  Expenses  of  Track  on  Wooden  and  Metal  —  ."     J.  W. 

Post.     (With  Discussion.)     XVIII,  253  (1888). 
"The    Artificial    Preservation    of    Railroad  —  by   the    Use  of    Zinc 

Chloride."     Walter  W.  Curtis.     (With  Discussion.)      XLII,  288 

(1899). 
"  The  Increasing  Cost  of  Railway  Tie  Renewals."     Benjamin  Reece. 

(With  Discussion.)     XXVII,  640  (1892). 
"  The  Preservation   of  Railway  —  in  Europe."     O.  Chanute.     (With 

Discussion.)     XLV,  498  (1901). 
See  also  TRACK. 
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TIMBER. 

Durability  of,  and  time  for  felling  tropical  —  .     XXXVI,  76  (1896). 
Resilience  tests  of  various  woods.     XXXIX,  237  (1898). 
Tests  of  —  made  at  West  Milwaukee,  1889.     XXIII,  261  (1890). 
Tests  of  various  woods.     II,  349  (1873)  '<  HI.  '  (J874). 
"  The  Permanent  Way  of  Railways  in  Great  Britain  and  Ireland,  with 
Especial  Reference  to  the  Use  of  —  Preserved  and  Unpreserved." 
John  Bogart.     VIII,  17  (1879). 
See  also  PRESERVATION  OF  TIMBER. 
TIME. 

"  On  Uniform  Standard  —  ,  for  Railways,  Telegraphs  and  Civil  Pur- 
poses Generally."     Sandford  Fleming.     X,  387  (1881). 

TOOLS. 

—  used  in  stone  cutting.     VI,  298  (1877). 
Wrecking  —  for  railroad  emergencies.     XXVII,  39  (1892). 
TOPOGRAPHY. 

"  Geology  in  its  Relations  to  —  ."  John  C.  Branner.  (With  Discus- 
sion.)    XXXIX,  53  (1898). 

"  New  Method  of  Making  Conventional  Signs  on  Original  Topo- 
graphical Maps."     J.  A.  Ockerson.     XIV,  399  (1885). 

"  Railroad  Location."  Michael  L.  Lynch.  (With  Discussion.)  XXXI, 
81  (1894). 

"  Rapid  Methods  in  Topographical  Surveying."  William  Bell  Daw- 
son.    XI,  397  (1882).     Discussion,  XI,  405. 

"  Recent  Stadia  Topographic  Surveys  :  Notes  Relating  to  Methods  and 
Cost."  William  B.  Landreth.  (With  Discussion.)  XLIV,  92  (1900). 

"  The  Topographic  Map  of  the  United  States."  Herbert  M.  Wilson. 
XXXIII,  405  (1895). 

"Topographic  Surveys."  Herbert  G.  Ogden.  XXX,  62  (1893). 
Discussion,  XXX,  611. 

"  —  on  the  Survey  of  the  Mexico-United  States  Boundary."  J.  L.  Van 
Ornum.     (With  Discussion.)     XXXIV,  259  (1895). 

TORNADOES. 

"  Wind  Pressures  in  the  St.  Louis  Tornado,  with  Special  Reference  to 
the  Necessity  of  Wind  Bracing  for  High  Buildings."  Julius 
Baier.     (With  Discussion.)     XXXVII,  221  (1897). 

TORRENTS. 

"  Characteristics  of  the  Ravine  du  Sud  in  the  Island  of  Hayti,  and  Plan 
for  Averting  its  Overflow."  J.  Foster  Crowell.  XXIV,  470 
(1891).     Discussion,  XXIV,  478  ;  XXV,  343  (1891). 

See  also  RIVERS. 
TOWERS. 

"  Replacing  the  Stone  —  of  the  Niagara  Railway  Suspension  Bridge 
with  Iron  —  ."     L.  L.  Buck.     XVII,  204  (1887). 

"The  Tower  of  the  New  City  Hall  at  Philadelphia,  Pa."  C.  R. 
Grimm.     (With  Discussion.)     XXXI,  249  (1894). 

TOWING. 

"  Steam  and  Electric  Cableways  for  Logging  and  Canal-Boat  —  ." 
Richard  Lamb.     (With  Discussion.)     XXXII,  44  (1894). 
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TRACK. 

"Car  Tracks  and  Pavements."     James  Owen.     XXXVII,  63  (1897). 

Discussion,  XXXVII,  78. 
"  Construction  and  Maintenance  of  —  ."     Julien  A.  Hall.     (With  Dis- 
cussion.)    XXIII,  330  (1890). 
"  Cylindrical  Wheels  and  Flat-Topped  Rails  for  Railways."     D.  J. 

Whittemore.     XXI,  133  (1889).     Discussion,  XXI,  153. 
"  Development  of  the  American  Rail  and  —  ."     J.  Elfreth  Watkins. 

XXII,  209  (1890). 
"  English  Railroad  —  ."     E.  E.  Russell  Tratman.    XVIII,  217  (1888). 

Discussion,  XX,  61  (1889). 
"  Longitudinals  vs.  Cross-Ties  for  Railway  Tracks."     E.  E.  Russell 

Tratman.     (With  Discussion.)     XXV,  615  (1891). 
"  Maintenance  Expenses  of  —  on  Wooden  and  Metal  Ties."     J.  W. 

Post.     (With  Discussion.)     XVIII,  253  (1888). 
"  Management  of  Forces  Engaged  in  Railway  —  Repairs."    Benjamin 

Reece.     XIII,  396  (1884). 
"  On  the  Gauges  of  Railroad  —  in  General,  with  Special  Considera- 
tion of  Narrow-Gauge    Railroads."     E.   A.   Ziffer.     (Translated 
from  the  German  by  Wolfgang  G.  Triest.)     XXIX,  453  (1893). 
Discussion,  XXX,  537  (1893). 
"On  the  Theoretical  Resistance  of  Railroad  Curves."     S.  Whinery. 

VII,  79  (1878).     Discussion,  VII,  97  ;  VIII,  179  (1879). 
"  Street  Railway  —  ."     T.  G.  Gribble.     (With  Discussion.)     XXIV, 

80  (1891). 
"  The   Advantages  of   a  Longitudinal  Bearing  System   for  Railway 
Tracks."     Thomas  C.   Clarke.     (With   Discussion.)     XXV,    234 
(1891). 
"  The  Improvement  of  Railway  and  Street  Railway  —  ."     E.  E.  Rus- 
sell Tratman.     XXII,  135  (1890). 
"The  Influence  of  Rails  on  Street  Pavements."     Edward   P.  North. 

(With  Discussion.)     XXXVII,  70  (1897). 
"  The  Permanent  Way  of  Railways  in  Great  Britain  and  Ireland,  with 
Especial  Reference  to  the  Use  of  Timber  Preserved  and  Unpre- 
served."     John  Bogart.     VIII,  17  (1879). 
"  The  Rearrangement  of  Railroad   Tracks  and  Stations  in  Cologne, 
Prussia."     F.  Lohse.     (Translated  from  the  German  by  Mansfield 
Merriman.)     XXIX,  277  (1893). 
"  The  Relation  of  Wheels  to  Frog  Points  and  to  Guard  Rails."  Archi- 
bald A.  Schenck.     (With  Discussion.)     XXXI,  509  (1894). 
See  also  RAILS  :  TIES. 
TRADE  WINDS. 

"On  the   Cause  of — ."     Franz  A.   Velschow.      (With  Discussion.) 
XXIII,  101  (1890). 

TRAFFIC. 

"An    Account   of  Some  Observations    of    Street —  ."     Francis   V. 

Greene.     XV,  123  (1886). 
"  The   Economic    Depth   for  Canals  of  Large  —  ."     Joseph    Maver. 

(With  Discussion.)     XXXIX,  273  (1898). 
"  The  Elements  of  Cost  of  Railroad   Freight  —  ."     O.  Chanute.     II, 

38i  (1873). 
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TRAFFIC— (Continued). 

"  The  Production  of  —  and  the  Transportation  of  Freight  and  Pas- 
sengers."    Martin  Coryell.     (With  Discussion.)     II,  240  (1873). 

TRAIN  SHEDS. 

See  RAILROAD  STATIONS. 

TRAMWAYS. 

See  CABLEWAYS  :  STREET  RAILWAYS. 

TRANSFER  BRIDGES. 

"  New  Transfer  Bridge,  Harsimus  Cove,  Jersey  City,  N.  J."     J.  A. 
Bensel.     (With  Discussion.)     XIX,  309  (1888). 

TRANSFER  TABLES. 

"  A  Cheap  Transfer  Table."     William  P.  Shinn.     ¥,377(1876). 
See  also  TURN-TABLES. 
TRANSPORTATION. 

"  Cheap  —  vs.  Rapid  Transit  and  Delivery."     Martin  Corvell.     IX, 

401  (1880). 
"  How  can   Railways  be  made  more  Efficient  in  the  —  of  Freight?" 

(Discussion   on    Paper  No.  248,  Vol.   XI,   p.  365.)     William  P. 

Shinn.     XII,  189  (1883).     Discussion,  XII,  339. 
"  Inland  —  ."     F.  A.  Mahan.     XXIX,  97  (1893).     Discussion,  XXX, 

457  (1893). 
"  On  the  Increased  Efficiency  of  Railways  for  the  —  of  Freight."  Wm. 

P.  Shinn.     XI,  365  (1882).     Discussion,  XII,  126,  180,   189,  339 

(1883). 
"  The  Approaches  and  —  Facilities  of  the  Paris  Exposition  of  1900." 

E.  L.  Corthell.     XLI,  298  (1899). 
"  The  Production  of  Traffic  and  the  —  of  Freight  and  Passengers." 

Martin  Coryell.     (With  Discussion.)     II,  240  (1873). 
See  also  CANALS  :  RAILROADS  :  RIVERS. 
TRIANGULATION. 

"  A  Method  of  Taking  Cross-Sections  in  Deep  Rock  Cuts  by  — ."     F. 

W.  Watkins.     XXII,  386  (1890). 
See  also  SURVEYING. 
TRUSSES. 

"  A  New  Graphical   Solution  of  the  Problem,  What  Position  a  Train 

of  Concentrated  Loads  must  have  in  order  to  cause  the  Greatest 

Stress  in  any  Given  Part  of  a  Bridge  Truss  or  Girder."    Henry  T. 

Eddy.     XXII,  259  (1890). 
"  Componential  • —  for  Traveling  Crane."     Henry  B.  Seaman.    XXIII, 

277  (1890). 
"  Description  of  a  Combined  Triangular  and  Suspension  Bridge  Truss, 

and    Comparison    of   its    Cost  with  that  of    the   Warren,    Pratt, 

Whipple  and  Howe  —  ."     Edwin  Thacher.     XIII,  123  (1884). 
"  Experimental  Strains  upon  a  Bowstring  Trussed  Girder."     Theo.  G. 

Ellis.     II,  107  (1873). 
"  Formulas  for  the  Weights  of  Bridges."    A.  J.  Du  Bois.   First  Paper, 

XVI,    191    (1887);    Discussion,    XVI,   218,  257;    Supplementary 

Paper,  XVIII,  179  (if 
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TRUSSES— (Contimied). 

"General  Criterion  for  Position  of  Loads  Causing  Maximum  Stress 
in  any  Member  of  a  Bridge  Truss."  L.  M-  Hoskins.  (With  Dis- 
cussion.)    XLII,  240  (1899). 

"On  Truss  Bridge  Building."     S.  Whipple.     I,  239  (1872). 

"  Some  Observations  on  —  and  Trussed  Arches."  T.  Willis  Pratt.  I, 
346  (1872). 

"Web  Strains  in  Simple  —  with  Parallel  or  Inclined  Booms."  El- 
nathan  Sweet,  Jr.     IX,  415  (1880).     Discussion,  X,  20  (1881). 

See  also  BRIDGES. 
TUBERCULATION. 

Flow  of  water  in  48-in.  pipes.     XXXV,  241  (1896). 

"  On  the  Removal  of  Incrustation  in  Water  Mains.  A  Description  of 
the  Operations  Performed  in  Halifax,  N.  S.,  Canada."  E.  H. 
Keating.     XI,  127  (1882). 

"  The  Effect  of  —  on  the  Delivery  of  a  48-In.  Water  Main."  James 
Duane.     XXVIII,  26  (1893).     Discussion,  XXVIII,  257,  352. 

—  in  water  pipe.     XLIV,  55  (1900). 
TUNNELS. 

"A  Method  of  Tunnel  Alignment."  H.  F.  Dunham.  (With  Discus- 
sion.)    XXVII,  453  (1892). 

"  American  Irrigation  Engineering."  Herbert  M.  Wilson.  (With 
Discussion.)     XXV,  161  (1891). 

"  Arching  Bergen  Tunnel  on  Erie  Railroad."  John  Houston.  I,  75 
(1872). 

*'  Brafford's  Ridge  Tunnel."  Charles  W.  Staniford.  (With  Discus- 
sion.)    XXXII,  53  (1894). 

"  Detroit  River  Tunnel. "  E.  S.  Chesbrough.  (With  Discussion.)  II, 
233  (1873). 

"  Harper's  Ferry  Improvement."  William  Lee  Sisson.  XXXII,  351 
(1894). 

"Lining  a  Water-Works  Tunnel  with  Concrete."  Desmond  Fitz- 
Gerald.     (With  Discussion.)     XXXI,  294  (1894). 

"  Nesquehoning  Tunnel."     J.  Dutton  Steele.     1,349(1872). 

"'  Reconstruction  and  Enlargement  of  Cork  Run  Tunnel  on  the  Pitts- 
burgh, Cincinnati  &  St.  Louis  Railway,  1870-3."  Max  J.  Becker. 
VI,  1  (1877). 

Sewer  —  in  Philadelphia,  Pa.     XLIV,  1  (1900). 

"  Shaft  Sinking  under  Difficulties  at  Dorchester  Bay  Tunnel,  Boston, 
Mass."     D.  McN.  Stauffer.     X,  343  (1881). 

"  Sketch  of  the  Plans  and  Progress  of  the  Detroit  River  Tunnel."  E. 
S.  Chesbrough.      (With  Discussion.)     II,  85  (1873). 

"  Tequixquiac  Tunnel,  Valley  of  Mexico."  Albert  Johnstone  Camp- 
bell and  Frederick  William  Abbot.  XXXII,  171  (1894).  Discus- 
sion, XXXII,  267. 

"  The  Hudson  River  Tunnel."  Arthur  Spielmann  and  Charles  B. 
Brush.     (WTith  Discussion.)     IX,  259  (1880). 

"  The  Hudson  River  Tunnel."  William  Sooy  Smith.  (With  Discus- 
sion).    XI,  314  (1882). 

"  The  Location  of  the  Chimbote  —  ."  Othniel  F.  Nichols.  IX,  365 
(1880). 
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TUNNELS— ( Continued). 

"The  Main  Relief  Sewer  of  Brooklyn."     Willard  Beahan.     XXVI, 

484  (1892).     Discussion,  XXVI,  507  ;  XXVII,  97  (1892). 
"  The  Philadelphia  Tunnel   of   the  Baltimore  and  Ohio  Railroad,  its 

Construction  and  Cost."     W.  W.  Thayer.     XXVI,  529  (1892). 
"  The  Protection  from  Corrosion,  of  Iron-Work  Used  as  Covering  for 

Railroad — ."     James  G.  Dagron.     (With  Discussion.)     XXVII, 

324  (1892). 
"  The  Ventilation  of  —  ."     N.  W.  Eayrs.  (With  Discussion.)  XXIII, 

288(1890). 
"  Tunnel  Surveying  on   Division  No.  6,  New  Croton  Aqueduct."     F* 

W.  Watkins.     (With  Discussion.)     XXIII,  17  (1890). 

—  of   Bear    Valley    irrigation    Company,  California.      XXXIII,    83 

(1895) 
"  —  of  the  Pacific  Railroad."     John  R.  Gilliss.     1,153(1872). 

TURBINES. 

See  WATER  WHEELS. 
TURN-TABLES. 

"Draw-Spans   and   their — ."     C.    Shaler   Smith.     Ill,    129    (1874). 

Discussion,  III,  139;  IV,  203  (1875). 
"  The  Turn-Table  on  the  Main  Track  of  the  Silverton  Railroad  in 

Colorado."     C.  W.  Gibbs.     XXIII,  120  (1890). 
See  also  TRANSFER  TABLES. 
UNDERGROUND  RAILWAYS. 

"  Compressed  Air  as  a  Motor  for  Subterranean  Railways."     J.  Dutton 

Steele.     I,  244  (1872). 

—  in  Paris.     XLI,  308  (1899). 
UNDERPINNING. 

See  FOUNDATIONS. 
VALVES. 

"  Experiments  on  the  Discharge  of  a  30-In.  Stop  Valve."     J.  Waldo 

Smith.     (With  Discussion.)     XXXIV,  235  (1895). 
"  On  the  Loss  of  Head  Resulting  from  the  Passage  of  Water  through 

a    24-Inch    Stop   Valve."      E.    Kuichling.      (With    Discussion.) 

XXVI,  439  (1892). 
"  Some  Details  of  — ■  and  other  Apparatus  in   Use  by  the  National 

Water- Works  Company  at    Kansas   City,    Mo."      Frederick   E. 

Sickels.     XXIV,  385  (1891). 

VARNISHES. 

"  Experiments  on  the  Protection  of  Steel  and  Aluminum  Exposed  to 
Sea  Water."  A.  H.  Sabin.  First  Paper  (With  Discussion), 
XXXVI,  483  (1896)  ;  Supplementary  Paper  (With  Discussion), 
XLIII,  444  (1900). 

VENTILATION. 

"  Experiments   with   a    New  Method   of  Heating  and  —  ."     Charles 

Carroll  Gilman.     XXXVII,  59  (1897). 
Heating  and  ventilating  South  Boston  Terminal.     XLIII,  156(1900). 
"  On  the  —  of  Halls  of  Audience."     Robert  Briggs.     X,  53  (1881). 
"The  —  of  Tunnels."     N.    W.    Eayrs.     (With   Discussion.)     XXIII, 

288  (1890). 
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VIADUCTS. 

"  Erection  of  the  Verrugas  Bridge."     L.  Lefferts  Buck.    V,  103  (1876). 

Discussion,  V,  240. 
"  The  American  Railroad  Viaduct :  Its  Origin  and  Evolution."     J.  E. 

Greiner.     (With  Discussion.)     XXV,  349  (1891). 
"  The  Detroit  Union  Depot   Viaduct."     J.  W.  Schaub.     (With  Dis- 
cussion.)    XXVIII,  309  (1893). 
"  The   Marent   Gulch  Viaduct."     George   S.    Morison.      XXV,    305 

(1891). 
"  The  Merchants'  Bridge  Terminal  Railway  Viaduct  at  St.  Louis,  Mo." 

Robert  Moore.     XXXI,  500  (1894). 
"  The   New   Portage    Bridge."     George   S.    Morison.     V,    1    (1876). 

Discussion,  V,  235. 
"  The  Weehawken  Elevators  and  Viaduct."     Thomas  E.  Brown,  Jr., 

and  George  H.  Blakeley.     XXVII,  1  (1892). 
See  also  BRIDGES. 
VIBRATION. 

"  —  of  Bridges."     S.  W.  Robinson.     XVI,  42  (1887). 

"  —  ,  or  the  Effect  of  Passing  Trains  on   Iron  Bridges,  Masonry  and 

other  Structures."      James    L.    Randolph.       (With    Discussion. 

XII,  444  (i.r~ 

WASTE  WEIRS. 

See  WEIRS. 
WATER. 

Aeration  of  —  supplies.     XXI,  536  (i< 

Analyses  of  effluent  from  sewage  disposal  works.     XXV,  141  (1891). 

"  Bacteria  and  Other  Organisms  in  —  ."  John  W.  Hill.  (With  Dis- 
cussion.)    XXXIII,  423  (1895). 

"Filtration  of  —  for  Public  Use."  An  Informal  Discussion.  Rudolph 
Hering,  George  F.  Deacon,  George  W.  Fuller,  Samuel  Rideal, 
Henry  Davey,  J.  N.  Greene,  Ad.  Kemna,  K.  E.  Hilgard,  Walter 
Hunter,  Philip  H.  Palmer,  E.  Perrett,  Andrew  Johnston,  H. 
Alfred  Roechling  and  Nicholas  Simin.     XLIV,  399  (1900). 

"  On  the  Fresh  —  Algae  and  their  Relation  to  the  Purity  of  Public 
—  Supplies."  George  W.  Rafter.  (With  Discussion.)  XXI, 
483  (1889). 

"  Purification  of  Sewage  and  of  —  by  Filtration."  Hiram  F.  Mill?. 
XXX,  350  (1893).     Discussion,  XXX,  702. 

"  Remarks  on  the  Aeration  of  —  ."  Charles  B.  Brush.  (With  Dis- 
cussion.)    XV,  139  (1886). 

"  Self-Purification  of  Flowing  —  and  the  Influence  of  Polluted  — 
in  the  Causation  of  Disease."  Charles  G.  Currier.  (WTith  Dis- 
cussion.)    XXIV,  21   (1891). 

"Some  Ouestions  concerning  the  Filtration  of  —  ."  W.  Kiimmel. 
^    XXX,  330  (1893). 

"Stream  Contamination  and  Sewage  Purification."  An  Informal  Dis- 
cussion. R.  E.  McMath,  W.  C.  Parmley,  Gardner  S.  Williams, 
Peter  Milne,  Kenneth  Allen,  James  Owen,  Charles  G.  Darrach, 
E.  W.  Harrison,  P.  A.  Maignen,  L.  L.  Tribus,  Palmer  C. 
Ricketts,  James  S.   Haring  and  James   H.  Fuertes.     XLII,  160 
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WATER— [Continued). 

"  Temperature  of  —  at  Various  Depths  in  Lakes  and  Oceans." 
Hamilton  Smith  Jr.     (With  Discussion.)     XIII,  73  (1884). 

"  The  Albany  —  Filtration  Plant."  Allen  Hazen.  (With  Discus- 
sion.)    XLIII,  244  (1900). 

"  The  Quality  of  —  Supplies."  John  W.  Hill.  (With  Discussion.) 
XXXII,   130  (1894). 

"  The  Suspension  of  Solids  in  Flowing  —  ."  Elon  Huntington 
Hooker.     (With  Discussion.)     XXXVI,  239  (1896). 

"  The  Temperature  of  Lakes."  Desmond  FitzGerald.  (With  Dis- 
cussion.)    XXXIV,  67  (1895). 

"  The  Vicksburg  Settling  Basins."  Clarence  Delafield.  XXI,  88 
(1889). 

Weights  per  cubic  foot  of  distilled  - —  at  different  temperatures. 
XL,  531   (1898). 

WATER,  CONSUMPTION  OF. 

See  WATER,  WASTE  OF. 
WATER,  FLOW  OF,  IN  OPEN  CHANNELS. 

"  A    Mathematical    Analysis   of    the    Influence    of    Reservoirs    upon 

Stream-Flow."     James  A.  Seddon.     XL,  401    (1898). 
"  Back-Water  in  Streams  as  Produced  by  Dams."     De  Volson  Wood. 

(With  Discussion.)     II,  255  (1873). 
"  Calculations  of  the  Mean  Horse-Power  of  a  Variable  Stream  and  the 

Cost  of  Replacing  the  Power  Lost  by  a  Partial  Diversion  of  the 

Flow."      William    H.    Grant.     (With    Discussion.)     XXII,  389 

(1890). 
"  Characteristics  of  the  Ravine  du   Sud  in    the    Island    of    Hayti,  and 

Plan  for  Averting  its  Overflow."     J.  Foster  Crowell.      XXIV,  470 

(1891).     Discussion,  XXIV,  478  ;  XXV,  343  (1891). 
"  Cut-Offs  on    the  Mississippi  River.      Their  Effect  on  the  Channel 

Above  and  Below."     Caleb  G.  Forshey.     V,  317  (1876). 
"  Description   and   Results   of    Hydraulic    Experiments   with    Large 

Apertures,  at   Holyoke,    Mass.,    in    1874."     Theodore  G.    Ellis. 

V,  19  (1876).     Discussion,  V,  297. 
"  Description  of  the  Lower  Weser  and  its  Improvement."     L.  Fran- 

zius.     (Translated  from  the  German  by  T.  H.  McCann,  assisted 

by   Alfred  Beyer.)     XXIX,   173  (1893).     Discussion,  XXX,  483 

(1893). 
"  Erosion  of  River  Banks  on  the  Mississippi  and  Missouri  Rivers."     J. 

A.    Ockerson.       XXVIII,    396    (1893).     Discussion,    XXXI,    1 

(1894). 
"  Gauging  of  Cedar  River,  Washington."     Theron  A.  Noble.     (With 

Discussion.)     XLI,   1   (1899). 
"Gauging   of   Streams."     A  Discussion.     David  M.  Greene.     V,  251 

(1876). 
Gaugings    of    Missouri    River   at    Great    Falls,    Mont.     XXVII,  65 

(1892). 
"  History  of   the  Conversion    of   the  River   Clyde   into    a  Navigable 

Waterway,  and  of   the    Progress  of  Glasgow  Harbour   from  its 

Commencement  to  the  Present  Day."     James  Deas.     XXIX,  128 

(1893).     Discussion,  XXX,  478  (1893). 


WATER,  FLOW  OF,  IN  OPEN  CHANNELS— [Continued). 

"  Notes  on  the  Flow  of   the  West  Branch  of  the  Croton  River."     J. 

James  R.  Croes.     Ill,  76  (1874).     Discussion,  IV,  297  (1875). 
"  Notes  on  the  Improvement  of   the  Mouth  of   the  Mississippi."     W. 

Milnor    Roberts.     IV,  321   (1875).     Discussion,  IV,  332;  V,  275 

(1876). 
"Notes    on    the    South    Pass    Jetties."     Max  E.  Schmidt.     IX,  290 

(1880). 
"  On  Flood  Heights  in  the  Mississippi  River,  with  Especial  Reference 

to  the  Reach  between  Helena  and  Vicksburg."    William  Starling. 

XX,   195  (1889). 
"  On  the  Cause  of  the  Maximum  Velocity  of  Water  Flowing  in  Open 

Channels   being  below   the   Surface."     James  B.  Francis.     VII, 

109,  168  (1878).     Discussion,  VII,  122. 
"  On  the  Current  Meter,  together  with  a  Reason  Why  the  Maximum 

Velocity  of  Water  Flowing  in  Open  Channels  is  below  the  Sur- 
face."  'F.P.Stearns.     XII,  301   (1883). 
"  On  the  Determination  of  the  Flood  Discharge  of  Rivers  and  of  the 

Backwater  Caused  by  Contractions."    William  R.  Hutton.  (With 

Discussion.)     XI,  211   (1882). 
"  On  the  Effect  of  a  Rapidly  Increasing  Supply  of  Water  to  a  Stream, 

on   the  Flow   below  the  Point   of    Supply."     James  B.  Francis. 

(With  Discussion.)     XXI,  558  (1889). 
"  On  the  Flow  of  Water  in  Rivers."  De  Volson  Wood.  VIII,  173  (1879). 
"  On  Waves  of  Translation  that  Emanate  from  a  Submerged  Orifice, 

together  with  an  Examination  of  the  Feasibility  of  the  Proposed 

Baie  Verte  Canal."     Clemens  Herschel.     IV,  185  (1875). 
"  Practical  Consequences  of   Variation  of   the  Wet  Section  of  Rivers 

under   General   and    Special   Conditions."     Robert  E.  McMath. 

IX,  377  (1880). 
"Rainfall    and   River-Flow."     Cyrus    C.    Babb.     (With    Discussion.) 

XXVIII,  323  (1893). 
"Rainfall,   Flow   of    Streams,  and  Storage."     Desmond    FitzGerald. 

(With  Discussion.)     XXVII,  253  (1892). 
"Reservoir  System  of  the  Great  Lakes  of  the  St.  Lawence  Basin  ;  Its 

Relation  to  the  Problem   of  Improving  the  Navigation  of  these 

Bodies  of  Water  and  of  their  Connecting  Channels."     Hiram  M. 

Chittenden.     (With  Discussion.)     XL,  355  (1898). 

"  River  Hydraulics."  James  A.  Seddon.  (With  Discussion.)  XLIII, 
179  (1900). 

"  Storage   and     Pondage  of   Water."     Joseph  P.  Frizell.     XXXI,  29 

(1894).     Discussion,  XXXI,   552. 
"The    Brazos    River    Harbor    Improvement."      George  Y.  Wisner. 

XXV,  519  (1891).     Discussion,  XXV,  537;  XXVI,  518  (1892). 
"  The  Causes  of  the  Formation  of  Bars  at  the  Mouths  of  Rivers,  as 

Shown  in  an  Examination  of  the  Connecticut  River."     Theodore 

G.  Ellis.     II,  313  (1873). 
"  The  Dangers  Threatening  the  Navigation  of  the  Mississippi  River 

and   the   Reclamation    of    its    Alluvial    Lands."     B.  M.  Harrod. 

VII,  243  (1878). 

"The  Delta  of  the  Mississippi,  Considered  in  Relation  to  an  'Open 
River  Mouth.' "  John  G.  Barnard.  IV,  104  (1875).  Discussion, 
IV,  290,  297. 
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WATER,  FLOW  OF,  IN  OPEN   CHANNELS— (Continued). 

"  The  Discharge  of  the  Mississippi  River."  William  Starling.  XXXI Y, 
347  (1895).     Discussion,  XXXV,  305  (1896). 

"  The  Flow  of  the  Sudbury  River,  Massachusetts,  for  the  Years  1875 
to  1879."  Alphonse  Fteley.  (With  Discussion.)  X,  225 
(1881). 

"  The  Flow  of  Water  in  Open  Channels. "  Theodore  G.Ellis.  VI, 
250  (1877). 

"  The  Gauging  of  Streams."     Clemens  Herschel.     VII,  236  (1878). 

"  The  Hydrography  of  the  Potomac  Basin."  Cyrus  C.  Babb.  (With 
Discussion.)     XXVII,  21  (1892). 

"  The  Improvement  of  Channels  in  Sedimentary  Rivers."  George  H. 
Henshaw.     XX,  109  (1889).     Discussion,  XX,  116,229. 

"The  Improvement  of  James  River,  Virginia."  H.  D.  Whitcomb. 
XXVIII,  209  (1893).     Discussion,  XXVIII,  445. 

"The  Improvement  of  the  Mississippi  River."  William  Starling. 
XX,  85  (1889).     Discussion,  XX,  229. 

"  The  Limits  Attainable  in  Improving  the  Navigability  of  Rivers  by 
Means  of  Regulation."  H.  Engels.  (Translated  from  the  Ger- 
man by  Kenneth  Allen.)  XXIX,  202  (1893).  Discussion,  XXX, 
492(1893). 

"  The  Mean  Velocity  of  Streams  Flowing  in  Natural  Channels." 
Robert  E.  McMath.     XI,  186  (1882). 

"The  Overflow  of  the  Mississippi  River."  Lyman  Bridges.  (With  Dis- 
cussion.)    XI,  251  (1882). 

"  The  Reaction  Breakwater  as  Applied  to  the  Improvement  of  Ocean 
Bars."  Lewis  M.  Haupt.  XLII,  485  (1899).  Discussion, 
XLII,  501;  XLIII,  93(1900). 

"  The  South  Pass  Jetties.  Descriptive  and  Incidental  Notes  and  Mem- 
oranda."     E.  L.  Corthell.      VII,   131    (1878).     Discussion,  VII, 

159. 

"  The  South  Pass  Jetties.     Notes  on  the  Consolidation  and  Durability 

of  the  Works,  with   a  Description  of  the  Concrete  Blocks  and 

Other  Constructions  of  the  Last  Year."     Max  E.  Schmidt.    VIII, 

189  (1879). 
"  The  South  Pass  Jetties.      Ten  Years'  Practical  Teachings  in  River 

and    Harbor  Hydraulics."      E.    L.    Corthell.     XIII,    313    (1884). 

Discussion,  XV,  223  (1886). 
"  The  Suspension  of   Solids  in  Flowing  Water."      Elon  Huntington 

Hooker.     (With  Discussion.)     XXXVI,  239  (1896). 
"  The  Water  Power  of  the  Falls  of  St.  Anthony."     Joseph  P.  Frizell. 

(With  Discussion.)     XII,  412  (1883). 
"  Waves  of  Translation  in  Fresh  Water."     Wm.  J.  McAlpine.     I,  333 

(1872). 
"  Wing  Dams  in  the  Mississippi  above  the  Falls   of   St.  Anthony." 

Edward  P.  North.     VI,  268  (1877). 
"Yield  of   the  Sudburv    River  Water-Shed   in  the    Freshet    of  Feb. 

ioth-i3th,  1886."  'Desmond  FitzGerald.     XXV,  253  (1891). 

WATER,  FLOW  OF,  IN   PIPES. 

Capacity  of  Astoria,  Oregon,  pipe  line.     XXXVI,  24  (1896). 
Data  on  discharge  of  riveted   pipes  of   various  diameters.     XL,  498 
(1898). 
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WATER,  FLOW  OF,  IN  PIPES  —  {Continued). 

"  Description  and  Results  of  Hydraulic  Experiments  with  Large  Aper- 
tures, at  Holyoke,  Mass.,  in  1874."  Theodore  G.  Ellis.  V,  ig 
(1876).     Discussion,  V,  297. 

"  Description  of  Some  Experiments  Made  on  the  Providence,  R.  I.. 
Water-Works,  to  Ascertain  the  Force  of  Water  Ram  in  Pipes." 
Edmund  B.  Weston.     XIV,  238  (1885). 

"  Description  of  Some  Experiments  on  the  Flow  of  Water  Made 
during  the  Construction  of  Works  for  Conveying  the  Water 
of  Sudbury  River  to  Boston."  A.  Fteley  and  F.  P.  Stearns. 
XII,  1  (1883). 

"  Description  of  Some  Experiments  on  the  Flow  of  Water  through 
2i-Inch  Rubber  Hose,  and  Nozzles  of  Various  Forms  and  Sizes. 
^Iade  on  the  Providence,  R.  I.,  Water-Works.  Also  Results  of 
Investigations  relating  to  the  Height  of  Jets  of  Water."  Ed- 
mund B.  Weston.     XIII,  376  (1884). 

'•  Determination  of  the  Size  of  Sewers."  Robert  E.  McMath'.  XVI, 
179(1887). 

•"  Excessive  Rainfalls  Considered  with  Especial  Reference  to  their 
Occurrence  in  Populous  Districts."  R.  L.  Hoxie.  (With  Dis- 
cussion.)    XXV,  70  (1891). 

"  Experiments  on  the  Discharge  of  a  30-Inch  Stop  Valve."  J.  Waldo 
Smith.     (With  Discussion.)     XXXIV,  235  (1895). 

"  Experiments  on  the  Flow  of  Water  in  a  48-Inch  Pipe."  F.  P. 
Stearns.     (With  Discussion.)     XIV,  1  (1885). 

"  Experiments  on  the  Flow  of  Water  in  the  Six-Foot  Steel  and  Wood 
Pipe  Line  of  the  Pioneer  Electric  Power  Company,  at  Ogden. 
Utah."  Charles  D.  Marx,  Charles  B.  Wing  and  Leander  M. 
Hoskins.  First  Paper  (With  Discussion),  XL,  471  (1878)  ;  Sup- 
plementary Paper  (With  Discussion),  XLIV,  34  (1900). 

"'Experiments  Relating  to  Hydraulics  of  Fire  Streams."  John  R. 
Freeman.     (With  Discussion.)     XXI,  303  (1889). 

"  Flood  Waves  in  Sewers  and  their  Automatic  Measurement."  Alva 
J.  Grover.     XXVIII,  1  (1893).     Discussion,  XXVIII,  10,  199. 

"  Flow  of  Wrater  in  48-In.  Pipes."  Desmond  FitzGerald.  (With  Dis- 
cussion.)    XXXV,  241  (1896). 

"  Flow  of  Water  in  Wrought  and  Cast-iron  Pipes  from  28  to  42  Ins. 
in  Diameter."  Isaac  W.  Smith.  (With  Discussion.)  XXXVI, 
197  (1896). 

"  Friction  Coefficient  for  Riveted  Steel  Pipe."  An  Informal  Discus- 
sion.    A.  McL.  Hawks.     XLII,  155  (1899). 

"  Memorandum  and  Tables,  Exhibiting  the  Results  of  Some  of  Darcy's 
Experiments  on  the  Flow  of  Water  through  Pipes."  James  B. 
Francis.     II,  45  (1873). 

•'  Note  on  Kutter's  Diagram."     Charles  H.  Swan.     IX,  326  (1880). 

"  On  the  Hvdraulics  of  the  Hemlock  Lake  Conduit  of  the  Rochester, 
X.  Y.,  Water-Works."  George  W.  Rafter.  XXVI,  13  (1892). 
Discussion,  XXVI,  28. 

"  On  the  Loss  of  Head  Resulting  from  the  Passage  of  Water  through 
a  24-Inch  Stop  Valve."  E.  Kuichling.  (With  Discussion.) 
XXVI,  439  (1892). 

"  Pressures  Resulting  from  Changes  of  Velocity  of  Water  in  Pipes. 
J.  P.  Frizell.     (With  Discussion.)     XXXIX,  I  (if 
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WATER,  FLOW  OF,  IN   PIPES— (Continued). 

"  Some  Facts  in  Relation  to  Friction,  Waste  and  Loss  of  Water  in 

Mains."     Charles  B.  Brush.    (With  Discussion.)    XIX,  89  (1888). 
"  The  Effect  of  Tuberculation  on   the   Delivery  of  a  48-In.   Water 

Main."    James  Duane.    XXVIII,  26  (1893).    Discussion,  XXVIII, 

257,  352. 
"  The  Flow  of  Water  in  Pipes  Under  Pressure."    Charles  G.  Darrach. 

VII,  114  (1878).     Discussion,  VII,  122. 
"  The  Flow  of  Water  in  Small  Channels,  after  Ganguillet  and  Kutter, 

with    Kutter's   Diagram    Modified,   and    Graphical    Tables   with 

Special  Reference  to  Sewer  Calculations."     R.  Hering.     VIII,  1 

(1879). 
"The  Flow  of  Water   through  Pipes."     Hamilton  Smith,  Jr.     XII, 

119(1883). 
"  The  Power  Plant,  Pipe  Line  and  Dam  of  the  Pioneer  Electric  Power 

Company,  at  Ogden,  Utah."     Henry  Goldmark.     (With  Discus- 
sion.)    XXXVIII,  246  (1897). 
"  The  Relation  between  the  Rainfall  and  the   Discharge  of  Sewers  in 

Populous  Districts."     Emil  Kuichling.     (With  Discussion.)    XX, 

1  (1889). 
"  The  Results  of  Investigations  Relative  to  Formulas  for  the  Flow  of 

Water   in     Pipes."      Edmund   B.    Weston.     (With    Discussion.) 

XXII,  1  (1890). 
"  The  Venturi  Water  Meter  :  An   Instrument   Making  Use  of  a  New 

Method   of   Gauging   Water  ;    Applicable   to  the  Cases  of  Very 

Large  Tubes,  and  of  a  Small  Value  Only,  of  the  Liquid  to  be 

Gauged."     Clemens  Herschel.     XVII,  228   (1887).      Discussion, 

XVIII,  133  (1888). 
"Water  Power  with  High  Pressures  and  Wrought-Iron  Water  Pipe." 

Hamilton  Smith,  Jr.     (With  Discussion.)     XIII,  15  (1884). 

WATER,  FLOW  OF,  OVER  DAMS. 

Automatic  registers  for  use  on  weirs.     XLIV,  158  (1900). 

Comparison  of  current  meter  and  weir  measurements,  Sudbury  Con- 
duit.    XII,  316  (1883). 

"  Description  and  Results  of  Hydraulic  Experiments  with  Large  Aper- 
tures, at  Holyoke,  Mass.,  in  1874."  Theodore  G.  Ellis.  V,  19 
(1876).     Discussion,  V,  297. 

Description  of  Bazin's  experiments  on  weirs  of  irregular  cross-sections. 
XLIV,  229,  364  (1900). 

"  Description  of  Some  Experiments  on  the  Flow  of  Water  Made  during 
the  Construction  of  Works  for  Conveying  the  Water  of  Sudbury 
River  to  Boston."     A.  Fteley  and  F.  P.  Stearns.     XII,  1  (1883). 

Experiments  at  Cornell  University.     XLIV,  266  (1900). 

"  Experiments  on  the  Flow  of  Water  over  Submerged  Weirs."  James 
B.  Francis.     XIII,  303  (1884). 

"Experiments  on  the  Humphrey  Turbine  Water  Wheel,  at  the  Tre- 
mont  and  Suffolk  Mills,  in  Lowell,  Mass."  James  B.  Francis. 
XIII,  295  (1884). 

Merits  of  weirs  and  flumes  for  the  measurement  of  water.  XLIV,  160 
(1900). 

"On  the  Flow  of  Water  over  Dams."  George  W.  Rafter.  (With 
Discussion.)     XLIV,  220  (1900). 
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WATER,  FLOW  OF,  OVER  DAMS—  [Continued). 

"Some  Notes  on  the  Holland  Dikes."     William  Starling.     (With  Dis- 
cussion.)    XXVI,  559  (1892). 
"  The  Cippoletti  Trapezoidal  Weir."     A.  D.  Flinn  and  C.  W.  D.  Dyer. 

XXXII,  9  (1894J. 
"  The  Problem  of  the  Submerged  Weir."     Clemens  Herschel.     XIV, 

189  (1885). 
See  also  WEIRS. 
WATER  FRONT. 

"  The  Improvement  of  the  —  of  the  City  of  New  York."     John  D.  Van 

Buren,  Jr.     (With  Discussion.;     Ill,  172  (1874). 
"  The  Lake    Front   Improvements  of  the  Illinois  Central  Railroad  in 

Chicago."  John  Findley  Wallace.    (With  Discussion.)  XXXVIII, 

315  (1897). 
WATER-JETS. 

—  and  other  devices  for  deepening  rivers.     XL,  236  (1898). 
WATER  MAINS. 

See  PIPE. 
WATER  METERS. 

See  METERS. 
WATER  PIPE. 

See  PIPE. 
WATER  POWER. 

"A  —  and  Compressed  Air  Transmission   Plant  for  the  North  Star 

Mining  Company,  Grass  Valley,  Cal."     Arthur  De  Wint  Foote. 

(With  Discussion.)     XXXVI,  171  (1896). 
"  Black    Eagle    Falls    Dam,    Great    Falls,     Montana."     Maurice    S. 

Parker.     (With  Discussion. )     XXVII.  56  (1892). 
"  Calculations  of  the  Mean  Horse-Power  of  a  Variable  Stream  and 

the  Cost  of  Replacing  the  Power   Lost  by  a  Partial  Diversion  of 

the  Flow."     William  H.  Grant.     (With  Discussion.)     XXII,  389 

(1890). 
"  Construction  of  the  Power  House  of  the   Rochester  Power  Com- 
pany,   Adjacent   to   Genesee    Falls,    Rochester,  N.  Y."     Robert 

Cartwright.     XXVIII,  19  (1893). 
"  Electrical  Transmission  from  Niagara."     Benjamin  Rhodes.     XIV, 

205  (1885). 
"  Excavation    and    Embankment  bv  —  ."     Edward    Bates    Dorsey. 

(With  Discussion.)     XV,  34.8  (1*886). 
"  Experiments  on  the  Humphrey  Turbine  Water  Wheel,  at  the  Tre- 

mont   and  Suffolk  Mills,  in   Lowell,   Mass."     James    B.  Francis. 

XIII,  295  (1884). 
"Governing   of  —  under    Variable    Loads."     M.   S.    Parker.     (With 

Discussion.)     XXXVII,  17  (1897J. 
"  Notes  upon  the  Construction  of  a  Water  System  for  Placer  Mining, 

and  Suggestions  for  a  New  Method  of    Dam  Building."     Robert 

Brewster  Stanton.     (With  Discussion.)     XXXV,  70  (1896). 
"  Storage  and   Pondage  of  Water."     Joseph    P.    Frizell.     XXXI,  29 

(1894).     Discussion,  XXXI,  552. 
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WATER  POWER— [Continued). 

"  The  Guadalajara  Electric-Light  Installation,  Utilizing  the  Famous 

Juanacatkln    Water-Falls,   28  Km.   Distant  from    Guadalajara." 

Rafael  M.  de  Arozarena.     XXIX,  689  (1893). 
"  The  Preservation  of  the  Falls  of  St.   Anthony."     F.  U.  Farquhar. 

(With  Discussion.)     XII,  393  (1883). 
"  The  Pulp  Mill  of  the  Cliff  Paper  Company  of  Niagara  Falls,  N.  Y." 

Wallace  C.   Johnson.     (With  Discussion.)     XXXII,  214  (1894). 
"  The    Relative  Merits  of  Working    Hoisting   Machinery    by  Steam, 

Water    and    Electricity."     George    A.     Goodwin.     XXIX,    695 

(1893). 
"  The  —  of  the  Falls  of  St.   Anthony."     Joseph    P.    Frizell.     (With 

Discussion.)     XII,  412  (1883). 

—  in  the  United  States.     X,  188  (1881). 

"  —  of  the   Falls  of  the  Ohio   River."     Morris  S.    Belknap.     (With 

Discussion.)     II,  261  (1873). 
"  —  with  High  Pressures  and  Wrought-Iron  Water  Pipe."    Hamilton 

Smith,  Jr.     (With  Discussion.)     XIII,  15  (1884). 

WATER-PROOFING. 

"  Experiments  for  Making  Brick  Masonry  Impervious  to  Water, 
Tried  on  the  Walls  of  the  Back  Bays  of  the  Gate-Houses  of  the 
New  Croton  Reservoir  in  New  York,  and  on  the  Brick  Arch  of 
High  Bridge,  in  1863."     William  L.  Dearborn.     I,  203  (1872). 

"  The  Use  of  Canvas  in  Water-Tight  Bulkheads."  M.  Meigs.  (With 
Discussion.)     XXXI,  524  (1894). 

"  Water-Proof  Coverings."     F.  Collingwood.     IX,  348  (1880). 

—  at  South  Boston  Terminal.     XLIII,  114,  172  (1900). 
WATER  RAM. 

"  Description  of  Some  Experiments  Made  on  the  Providence,  R.  I., 
Water-Works,  to  Ascertain  the  Force  of  —  in  Pipes."  Edmund 
B.  Weston.     XIV,  238  (1885). 

WATER  STORAGE. 

"  Rainfall,    Flow    of   Streams,  and    Storage."     Desmond    FitzGerald. 

(With  Discussion.)     XXVII,  253  (1892). 
"  Storage   and    Pondage   of  Water."     Joseph  P.  Frizell.     XXXI,  29 

(1894).     Discussion,  XXXI,  552. 

WATER,  WASTE  OF. 

"A  Memoir  on   Water  Meters."     John  Thomson.     XXV,  40  (1891). 

Discussion,  XXV,  66,  563. 
Consumption  and  waste  of  water.     XXXVIII,  1  (1897). 
"Consumption  and  Waste  of  Water."     Dexter  Brackett.     (With  Dis- 
cussion.)    XXXIV,  185  (1895). 
Consumption  of  water  in  some  German  cities.     XXXIV,  219  (1895). 
Consumption    of   water   per   capita   in   various    United  States  cities. 

XXXIV,  186  (1895). 
"  On  the  Measures  for  Restricting  the  Use  and  Waste  of  Water,  in 

Force   in    the   City  of    Rochester,    N.  Y."     George    W.    Rafter. 

(With  Discussion.)     XXVI,  23  (1892). 
"  Some  Facts  in  Relation  to  Friction,  Waste  and  Loss  of  Water  in 

Mains."      Charles    B.     Brush.      (With     Discussion.)      XIX,    89 

(1888). 
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WATER,  WASTE  OF -{Continued). 

"The  Consumption  and  Waste  of  Water  Delivered  by  Public  Works." 

James  H.  Harlow.     VI,  107  (1877). 
Waste  and  its  prevention.     V,  in  (1876). 
WATERWAYS. 

"  Canals  between  the  Lakes  and  New  York."     Joseph  Mayer.     XLV, 

207  (1901).     Discussion,  XLV,  240. 
"Cheap   Transportation    vs.    Rapid  Transit   and    Delivery."     Martin 

Coryell.     IX,  401  (1880). 
"  Effect  of  Depth  upon  Artificial  —  ."     Thomas  C.  Clarke.     (With 

Discussion.)     XXXV,  1  (1896). 
•"  History  of   the  Conversion  of  the   River   Clyde   into   a  Navigable 

Waterway,  and  of  the   Progress  of  Glasgow  Harbour  from   its 

Commencement   to   the    Present   Day."     James    Deas.     XXIX, 

128  (1893).     Discussion,  XXX,  478  (1893). 
"On  the  Straits  of  Juan  de  Fuca,  Puget  Sound  ;  and  Government  Im- 
provements on  the  Pacific  Coast."     Bolton  W.  DeCourcy.    (With 

Discussion.)     XXV,  420  (1891). 
"'  Reservoir  System  of  the  Great  Lakes  of  the  St.  Lawrence  Basin  ;  Its 

Relation  to  the  Problem  of  Improving  the  Navigation  of  these 

Bodies    of   Water  and    of  their   Connecting   Channels."     Hiram 

M.  Chittenden.     (With  Discussion.)     XL,  355  (1898). 
•"  The  Economic  Dimensions  for  a  Waterway  from  the  Great  Lakes  to 

the    Atlantic."     George  Y.   Wisner.     (With  Discussion.)     XLV, 

224  (1901). 
"  The  Radical  Enlargement  of  the  Artificial  Waterway  between  the 

Lakes   and   the    Hudson    River."     E.    Sweet.     XIV,    37    (1885). 

Discussion,  XIV,  43,  93. 
See  also  CANALS:    HARBORS:  LAKES:  RIVERS. 
WATER   WHEELS. 

"Experiments  on  the  Humphrey  Turbine  Water  Wheel,  at  ihe  Tre- 

mont  and   Suffolk  Mills,  in  Lowell,   Mass."     James  B.  Francis. 

XIII,  295  (1884). 
The  hurdy-gurdy  wheel.     XIII,  16  (1884). 

■"The  Old-Time  —  of  America."     Joseph  P.  Frizell.     (With  Discus- 
sion.)    XXVIII,  237  (1893). 
"  The  Pulp  Mill  of  the  Cliff  Paper  Company  of  Niagara  Falls,  N.  Y." 

Wallace  C.  Johnson.     (With  Discussion.)     XXXII,  214  (1894). 
Water-wheel   at   Grass   Valley,    Cal.,     Power    Plant.     XXXVI,    177 

(1896). 
—  at  Ogden,  Utah,  Power  Plant.     XXXVIII,  286  (1897). 
WATER-WORKS. 

"  Comparison  of  Water  Supply  Systems  from  a  Financial  Point  of 

View."     J.  Leland  FitzGerald.     (With  Discussion.)     XXIV,  247 

(1891). 

"  Description  of  Some  Experiments  Made  on  the  Providence,  R.  I., 
—  ,  to  Ascertain  the  Force  of  Water  Ram  in  Pipes."  Edmund 
B.  Weston.     XIV,  238  .(1885). 

"  Description  of  Some  Experiments  on  the  Flow  of  Water  through  i\- 
Inch  Rubber  Hose,  and  Nozzles  of  Various  Forms  and  Sizes,  made 
on  the  Providence,  R.  I.,  —  .    Also  Results  of  Investigations  relat- 
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WATER- WORKS— {Continued). 

ing  to  the  Height  of  Jets  of  Water."     Edmund  B.  Weston.    XIII,. 
376  (1884). 

"  Experiences  had  during  the  Last  Twenty-Five  Years  with  —  having  an 
Underground  Source  of  Supply."  B.  Salbach.  (Translated  from 
the  German  by  Clemens  Herschel.)  XXX,  293  (1893).  Discus- 
sion, XXX,  690. 

"Notes  and  Suggestions  on  the  Croton  —  and  Supply  for  the  Future." 
Benjamin  S.  Church.  V,  107  (1876).  Discussion,  V,  254;  VI, 
68  (1877). 

"  On  the  Distribution  of  Water  in  the  City  of  Mexico."  L.  Salazar. 
XXX,  336(1893). 

"  On  the  Fresh  Water  Alga;  and  their  Relation  to  the  Purity  of  Public 
Water  Supplies."  "George  W.  Rafter.  (With  Discussion.)  XXI, 
483  (1889). 

"  Some  Details  of  Valves  and  other  Apparatus  in  Use  by  the  National 
—  Company  at  Kansas  City,  Mo."  Frederick  E.  Sickles. 
XXIV,  385  (1891). 

"  Storage  and  Pondage  of  Water."  Joseph  P.  Frizell.  XXXI,  29 
(1894).     Discussion,  XXXI,  552. 

"  Syphons  of  the  Kansas  City  —  ."  G.  W.  Pearsons.  (With  Discus- 
sion.)    XVIII,  130  (1888). 

"  The  Astoria  City  (Oregon)  —  ."  Arthur  L.  Adams.  (With  Discus- 
sion.)    XXXVI,  1  (1896). 

"  The  Financial  Management  of  —  ."  E.  Kuichling.  (With  Discus- 
sion.)    XXXVIII,  1  (1897). 

"  The  New  —  of  Havana,  Cuba."  E.  Sherman  Gould.  (With  Dis- 
cussion.)    XXXVI,  217  (1896). 

"  The  Quality  of  Water  Supplies."  John  W.  Hill.  (With  Discussion.) 
XXXII,  130(1894). 

"The  Water  Supply,  Drainage  and  Sewerage  of  the  Lawrenceville 
School."     Frederick  S.  Odell.     XVI,  66  (1887). 

"  The  —  of  Denver,  Colorado."  James  D.  Schuyler.  (With  Discus- 
sion.)    XXXI,  135  (1894). 

"The  —  of  Southington,  Connecticut."  Theodore  H.  McKenzie. 
XV,  885  (1886). 

"The  —  of  Syracuse,  N.  Y."  William  R.  Hill.  (With  Discussion.) 
XXXIV,  23  (1895). 

Underground  water  supply.     XXXI,  135  (1894). 

"  Valuation  of  — ■  Property."  Wynkoop  Kiersted.  (With  Discussion.) 
XXXVIII,  115  (1897). 

See  also  DAMS:  FILTERS:  FILTRATION:  METERS:  PIPE: 
PIPELINES:  RESERVOIRS:  TUNNELS:  WATER: 
WATER   STORAGE:    WATER,    WASTE    OF:  WELLS. 

WAVES. 

"  Littoral  Movements  of  the  New  Jersey  Coast,  with  Remarks  on 
Beach  Protection  and  Jetty  Reaction."  Lewis  M.  Haupt.  (With 
Discussion.)     XXIII,  123  (1890). 

"On  —  of  Translation  that  Emanate  from  a  Submerged  Orifice, 
together  with  an  Examination  of  the  Feasibility  of  the  Proposed 
Baie  Verte  Canal."     Clemens  Herschel.     IV,  185  (1875). 
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"WAVES— (Continued). 

"  Some  General  Notes  on  Ocean  —  and  Wave  Force."  Theodore 
Cooper.     (With  Discussion.)     XXXVI,  139  (1896). 

"The  Proper  Profile  for  Resisting  Wave  Action."  (Abstract.) 
Robert  Fletcher.     XXXVI,  514  (1896). 

" —  of  Translation  in  Fresh  Water."  Wm.  J.  McAlpine.  I,  333 
(1872). 

WEIGHTS. 

"  On  the  Metric  System  of  —  and  Measures."  A  Discussion.  Clemens 
Herschel,  Joseph  B.  Davis,  Coleman  Sellers,  Julius  E.  Hilgard, 
Theodore  G.  Ellis  and  Robert  Briggs.     V,  355  (1876). 

"  —  and    Measures."     Fred.    Brooks.     (With    Discussion.)     XI,   408 

(1882). 

WEIRS. 

"American    Irrigation    Engineering."     Herbert    M.    Wilson.     (With 

Discussion.)     XXV,  161  (1891). 
"An  Automatic  Waste  Weir."     A.  D.  Foote.     XVIII,  59  (1888). 
See  also  WATER,  FLOW  OF,  OVER  DAMS. 
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